7 


—_ on ~ ~ ~ - 


JULY 21, 4/958 


iia + * * 


-—-—**- = © € « 








- “White"’ room 


for precision 
assembly — see page 5 






HEAVY METALS for weighty problems 


Ae — —— 





A new source for 


REINFORGED 
TEFLON 


C/R now offers you the advantages of reinforced TFE... 
designed, compounded and molded by a single source! 





@ Resistance to deformation under load — rapidly and accurate 


by a factor of 10 
@ Resistance to wear by rotating shafts —by 

as much as 500 times 

Stiffness — by a factor of 4-5 

Thermal conductivity—by a factor of 5-10 ‘} ihcauons 

Compressive strength — by a factor of 3-4 C/R Sirvene welcomes t 
Hardness — by 10% cooperate will 
» useful to know that Chica 

{ the few fabricator 
leflon 


constant quality 


nd production of 


letlon 


na pe rimitting 


SIRVENE DIVISION 
CHICAGO RAWHIDE MANUFACTURING COMPANY 


Ph enn acs pcgarrrrepabaeg an = a os: @ dey Ucie) 
aie RAWHIDE 





What! Painting 
or Etching to Suit 
the Occasion! 


This “‘one knob picture control” is 


unlikely we will agree, but... 


Art tastes do \ 
rare the irs with 
ot 
qui k aisappeari 
wearing little more than a blush 
it would efficiently 
scene change for such “ 
it gives us a chance to show so! 
How one valve can now extend a double 
cylinder, letting it remain extended 
valve is released, then retract the cylinder at the 
next actuation by using the new Ross momen- 


tary air index adapt 


The Ross air indexing momentary has 
hundreds of serious uses 


Now, a standard Ross Skyline valve, either solenoid 

can include this momentary air index adaptor. Ther 
actuation will send the valve one way and it will stay in that posi- 
tion, even when the ac tuator releases The next stroke reverses the 


valve, again it stays after actuator release, et 


See your Ross representative for application information 


EXROSS OPERATING VALVE CO. 














PRODUCT ENGINEERING + July 21, 1958 


PICTURE 


SUPPLY 


SEQUENCE OF OPERATION 

Valve (A) is manually actuated, 
valve (B) reverses and stays put, 
keepihg pressure on one side of 
double-acting cylinder. 
When Valve (A) is manually actuated 
again, valve (B) reverses and stays 
put, keeping pressure on opposite 
side of double-acting cylinder. 


Golden Gate e¢ Detroit 3, Michigan 
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Unscheduled fire drill at Carle Place (N. Y.) High School. 


Building was vacated in two min- 


utes, ten seconds. 


.. fast, but not as fast as an automatic fire sprinkler system goes to work. 


Only two minutes and ten seconds 
by since the school’s bell 
vr” an unscheduled fire drill. 


nave gone 
rang I 
Everybody’s out now. And so would 
fire itself 


pat 


in a building whe re 
prinkle r fire protec- 
is one 
way to extinguish a fire be- 
fore it can get anywhere. 


on fen tands guard. This 


certain 


Automatic sprinklers today are built 
remain pressure tight for years 
vet designed to respond instantly 
when fire starts. 

Certain foolproof materials in 
their construction hold the key to 
this performance. Inconel* nickel- 
chromium alloy valve springs, for 
example, which one famous maker 
uses in the sprinkler head. 

Regardless of how long they wait 
in tensed Inconel alloy 
springs stay in shape... keep their 
resiliency for trigger-quick response 


readiness, 


And because 


inder 


when fire breaks out. 
Inconel alloy resists corrosion 
even the 
springs provide a lasting, water-tight 


time they wait. 


severest conditions, the 


seal all the 


By the way, if you would like to 
have the important facts and in- 
formation about this nickel-chromi- 
um alloy, just ask us for “Engineer- 
ing Properties of Inconel.” 


Do you have a metal problem in 
which corrosion is a major factor? 
Or wear? Or high temperatures? Or 
" } 


some destructive combination of con- 


i 4 
ditions? Then look into the Inco 
Nickel Alloys. Their properties are 
described in a helpf il booklet called 
Standard Alloys for Special Prob- 
lems. Write for a copy 


The International 


4S, + ° 
67 Wall Street ANCO, New York 5, N.Y. 


Nickel Co., Inc. 


wre 
Fluid filled 
“Quartzoid” 
bulb 


$ Inconel 
Springs 


In fire-fighting trim. Cutaway view of 
automatic sprinkler manufactured by 
the Grinnell Corporation, Providence, 
R. I. Fluid-filled ‘“‘Quartzoid”’ bulb 
bursts when temperature reaches dan- 
ger point. This action releases the 
tensed Inconel alloy springs that hold 
the valve closed with 155 pounds load, 
starts sprinkler system immediately. 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 
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STAFF REPORT 








Heavy Metal Solves Weighty Problems * 


Measuring Temperature Inside Solids 


Hardenable Titanium 


Design Features in New Products 


Goodbye Ammonia Fumes in Print Room 


New Superalloy Bids for Hot Jobs 


Drum Camera Puts Motion on Record * 





15 Plate-stiffeners 


IGN FI 
DESIGN FILE Compared 82... \ 








Bending and Torsion Strength of 
Thin-walled Cylinders 85... | 


interesting to Note New Components, Materials 
Developments to Watch Catalogs and Bulletins 
The Engineering Week 


Design Abstracts 
Reader to Editor 


Design Perspectives New Books 


Editorial 





WO, HELICALS and 


"(gh SPIRAL GEARS 


SEND FOR GS. technical data, free! 


See where and how we mass- «OD FreCcision-made of any material— 


manufacture Small Gearing to uni 
formly fine tolerances. Folder con- ; 1 H 

oe ee el Ge, With famous G.S. super uniformity! 
plant view, as well as Diametral 
and Circular Pitch Tables. Ask for 
your copy on company stationery, 


please! Helicals and Spiral Gears of consistently superior quality, made with the precision 


Whatever basic material your application calls for, Gear Specialties can give you 


for which G.S. is famous. That means your production isn’t slowed down by 
rejects or imperfections —and your product will perform smoothly and efficiently 


FRACTIONAL Wo, 
— * 


in the hands of your customers 


It’s this unvarying G.S. quality—backed by unsurpassed experience, craftsman- 
ying j y | 


ship, equipment, production control — which leads top-name manufacturers in all 


divisions of industry to make G.S. their Number One source for not only Helicals 


and Spiral Gears, but for Fine and Intermediate Pitch Gearing of all types, in 
all quantities 


Get your Gear job done better—put G.S. in your picture now! 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


sess | Yeats of cfpecialsing in Small Gearing! 


OF FRACTIONAL HORSEPOWER GtanniG 
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BY A MERE COIL CHANGE 


Crescent Valves are adaptable to 


ANY VOLTAGE 


Standard 4-Way 


J.1.C. Type 4-Way 


® 4-Way and 3-Way Solenoid 
operated, pilot controlled valves 
for Air, Water and light oil to 
150 P.S.I., products of Crescent 


Valve Co. 
Standard 3-Way 


NO COIL BURNOUT 


because a generous power margin, short solenoid travel and 
pilot operation combine to prevent overheating and over- 
loading. Note that these valves are accepted and used in 
automotive plants where assembly line production does not 
permit coil or valve failure. 


LONG SERVICE LIFE 


Main valve design is aimed at extremely long trouble free 
service. Resilient seats are tight sealing and are not affected 
or reg by dirt or grit eh they are of a self scav 
enging design. Witness their superior performance in such 
severe service as operating hopper doors on cement batching 
equipment and in other dusty environment. 


INTERCHANGEABILITY 


Solenoids and pilot sections are interchangeable from one 
valve size to another, minimizing spare parts requirements. 
Adaptation to any practical voltage is achieved by a simple 
coil change. 

Speed of response, speed of installation and dependable 
leakproof operation year in and year out are responsible for 
the increasing switch to Crescent valves on production ma- 
chinery where time is money. 


D) 


CONTROL VALVE 
DIVISION 


Write for Catalog 6-C 


arksdale valves 


5125 ALCOA AVENUE e@ LOS ANGELES 58 « 


CALIFORNIA 


6 CIRCLE 103 READER SERVICE CARD 


10,000P.S.I. 


(WAY VALVE 
FOR LIQUIDS OR GASES 


LOW HANDLE LOAD —— 
(ONLY 12 LBS. FOR 4” VALVE 
AT RATED PRESSURE.) 


90° TURN OF HANDLE — 
POSITIVE STOPS ON 
EXTREME POSITIONS 


DETENT STOP IN CENTER 
(OPEN CENTER OR CLOSED CENTER 
FLOW PATTERNS.) 


STAINLESS CONSTRUCTION —————— 
THROUGHOUT 


LARGE BALL THRUST BEARING ~— 
FOR EASY OPERATION 


LEAK-PROOF “SHEAR-SEAL" DESIGN— 


This new four-way valve series comes in pipe sizes from 
VY, to 1 inch, but may be obtained with tube, AND 10050, 
or any preferred special high pressure connection. It will 
withstand surges of up to 15,000 P.S.I. without damage 
to the valve’s sealing qualities. It is designed for a burst 
pressure of 30,000 P.S.I. 


No port to port leakage occurs in the detented positions 
because of the exclusive ‘‘Shear-Seal"’ design. 


Long, maintenance-free service is assured because the 
optically flat metal to metal sealing surfaces of the seal- 
ing rings and mating rotor faces are protected by staying 
in constant intimate contact; flow is always through the 
center of the ‘Shear-Seal'’, never across sealing surfaces 
(as in conventional valve design) . Sealing qualities actu- 
ally improve as the self aligning “‘Shear-Seals"’ lap them- 
selves to a more perfect fit with each valve operation. 


Of course, there is no external shaft leakage, because 
the pressure is confined to the flow passages. 


Write for t » 58-59 


arksdale valves 


CALIFORNIA 


CONTROL VALVE 


NIVICIOA 
VIVIOIUN 


5125 ALCOA AVENUE ° LOS ANGELES 58 ° 
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Interesting to Note... . (continued) 


Lost Art 





Index to Volume 29 
Now Ready 
\ 








PRODUCT ENGINEERING * July 21, 1958 





ELECTRONIC and ULTRASONIC 
quality control of MUELLER 
rod, tube, fabricated parts and 


Every practical electro-mechanical testing device available to industry today is used by the Mueller Brass Co. to main- 
tain Positive Quality Control during each manufacturing operation. From the first stages of alloying, spectroscopic 
analysis is used to maintain exact alloy composition so that they are precisely as specified. Ultrasonic test equipment 
is utilized in the non-destructive testing of extruded brass and bronze rod, copper tube, forgings and fabricated parts. 
In machining and finishing operations, statistical 

quality control is employed to eliminate the 

effect of possible human error. These quality 

contre's are all designed for one purpose... 

to giv: you complete “product protection.” 


Copper base alloy rod is examined by a trained 
operator with the aid of an ultrasonic reflectoscope. 
Through electronic circuitry, ultrasonic echoes are 
translated on a cathode ray tube. Any internal flaws 
are readily apparent. Both rod and tube are tested 
by this method, which is just one of many Positive 
Quality Control checks used by the Mueller Brass Co. 


Through ultrasonics, the immerscope 
(Left) locates internal defects, and has 
exceptional versatility for examining 
intricately shaped parts, such as the 
forging being checked in this photo. 
When testing, a transducer, located at 
the bottom end of the search tube, is 
electronically actuated to produce from 
2.2 to 25 million cycles per second. Ultra- 
sonic echoes are reflected back to the 
transducer from the material, indicating 
any defects that may be present. Limits 
may be pre-established and the sound 
findings are visually recorded on the 
cathode tube. This is another instance 
of Positive Quality Control in action. 
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TESTING helps insure positive 
BRASS CO. forgings, “@y~ 
assemblies... CIE 














The direct reading spectrometer (Left) makes it possible 
to accurately analyze an alloy for chemical composition 
within 90 seconds while the metal is in the molten stage 
A sample specimen is poured, cooled and sent to the lab- 
oratory, where it is placed in the spectrometer. Through 
the diffraction gratings in the machine, the “spectrum 

analysis of the alloy records its exact chemical com- 
position. With this equipment, alloy specifications are 
matched exactly, thus insuring a better finished product 
through Positive Quality Control. 


THIS MIDGET 4-WAY SOLENOID VALVE (Right) is one of o 
complete line designed and manufactured by the Automatic 
Switch Co. (ASCO) of Florham Park, New Jersey. Valves of this 
type are used for controlling small double acting cylinders which 
operate valves, dampers and many types of automatically con 
trolled equipment. One of the most important components in 
these valves is the non-porous brass body forged by the Mueller 
Brass Co. who also perform all the major machining operations 
so that the body is ready for use upon delivery. The forged brass - 
body insures freedom from porosity and reduces possibility of >> 
corrosion. The Mueller Brass Co. Positive Quality Control pro J 
gram insures ASCO complete “product protection”. . . and \eod 
eliminates chance of “in-service” failures. ’ 

) 


“J I 
® = 


THIS LARGE 18” FORGED GEAR, along with two others of the same type, is 
used in a steam turbine installed in a power generation facility of the Wiscons 
Electric Power Company, at Port Washington, Wisconsin. The gear was forged 
in open dies by the Mueller Brass Co. from tough, long-wearing 603 alloy. The 
gear operates at 25-30 RPM and is turned by the turbine, which has a capacity 
of 80,000 kilowatts. Strength and dependability are of utmost importance 
in applications like this, and in such cases Positive Quality Control insures 
peak performance. 


 —~ 
Write for your engineering kit no. 7. It / = 
contains complete laboratory and engi- 
neering data plus typical examples of 
Mueller Brass Co. products used in widely / 
diversified applications ' 


MUELLER BRASS co. PORT HURON 22, MICHIGAN 
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ef anelbuuder 


tii-m@jemiet News for and about Panelbuilders 


Bet = Cutler-Hammer Inc., Milwaukee, Wis. Division. Airborne Instruments Laboratory. foreign: Cutler-Hammer International, C. A. 


7) A ‘ tinental Flectranice rnoratior 


Associates: Canadian Cutler-Hamme td jtler-Hammer Mexicana A ; 





PRESTEST’ INDICATING LIGHTS 
CHECK OWN BULB CONDITION 





Indicating lights are vital to the safety 
and proper use of many machines, par 
ticularly in automation. But such lights 
always pose a troublesome question 
When an indicating light is ‘‘off’’, is it 
indicating the true circuit condition or 


SYNCHRONOUS TIMERS PROVIDE GREATER | ®.'% burmdut! how a 
| guesswork with the Cutler-Hammer 

PresTest Indicating Light. Merely 

ACCURACY, FLEXIBILITY, DEPENDABILITY | pressing on the PresTest lens discon 

nects the lamp from itsoperating circuit 
and checks it instantly on a continu 
ously energized test circuit. So simple 
ind easy, it ends the hazards of infre 


Recently, Cutler-Hammer announced completely automatic. After each tim 
a new line of synchronous motor driven ing cycle the sweep second pointer 
control timers. Available in one, three, returns to the start position. Also, the 
and five minute models, the new timers pointer will return to the start position 
are ideally suited for all industrial con if a power interruption occurs while the 


quent testing. Cutler-Hammer PresTest 
Oil Tight Indicating Lights are amaz 


ngly compact. Theresistortyperequire 
trol systems requiring a precise, easily timer is in operation, thus eliminating ape ” perequires 


adjustable, dependable timing relay the possibility of an undertimed cycle 
The Cutler-Hammer Synchronous 
Timer Dial Reads Directly in Seconds Timer is ruggedly built, requiring vir 


only 17%" back-of-the-panel space, and 
the transformer type requires only 
l The wide angle visibility lenses 
come in six different colors. For full 
information on PresTest and other 
matching heavy duty oil tight push 
. button units, write today on your com- 
ibrated directly in seconds. No longer pany letterhead for the Master Design, 
is it necessary to guess at setting the | Pub. EL-178 

timing interval. Just rotate the bronze : 
pointer to the dial position correspond 
ing to the exact interval desired . no 
approximations or tedious readjust- 
ments necessary. And of course, the 
direct reading timer dial serves as a 
lasting reminder as to the time setting 
without having to check its timing 
interval with a stop watch 


One of the many plus features of these tually no maintenance. The timers are 
Cutler-Hammer Synchronous Control not adversely affected by dust or cli 
Timers is the timer dial which is cal- matic changes and maintain the highest 





second increments—0 to 180 seconds 
and the five minute timer in 5 second 
intervals—0 to 300 seconds. All three 
models are dimensionally identical and 
easily interchangeable without disturb 
ing the mounting base or wiring. The 


mn timing unit is removed from the mount 
[he sweep second pointer provides S verona — — 


a visual count down when in operation 
a valuable feature when setting up 
closely sequenced machine operations 


ing base during installation for maxi- 
murin wiring freedom 
For further information, see your 
nearby Authorized Cutler-Hammer 
degree of repeat accuracy Distributor or write for Publication 
The one minute timer is adjustable EN-33. CUTLER-HAMMER In« 
in one second increments from 0 to 60 1332 St. Paul Avenue, Milwaukee 1 
The operation of these new timers is seconds, the three minute timer in 3 Wisconsin 


Automatic Operation— 
Greater Repeat Accuracy 
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} t 
strength: 


dynamt 


oreater 
tic strength ... gree 


More than st@ 


s s ho 


RESISTANCE TO TENSILE STRESS is achieved with properly 
heat-treated sccurately machined side bars ude of 
' | fitt / +} 


STRENGTH OF CHAIN IN MOTION resu! 


r sroner! edes 
I propertly harde 
} 


Big reason for the extra life from 
LINK-BELT roller chain 


S rARTING shock, heavy loads and impact of sprocket Link-Belt refinements 
J engagement on modern heavy-duty machinery extra life provide 


requires a chain that will resist fatigue. That’s why performance rec 
Link-Belt gives you greater dynamic strength to shrug You have a cho 
control or multiple-width chain. Get 


Link-Belt office for furthe 


off stresses. Pre-stressing, closer heat-treat 


lock-type bushings, shot-peened rollers all these 


LINK: -BELT 


ROLLER CHAIN & SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serv 
Branch Stores and Distributors in All Principal Cities. Export Office, New York 
S.W.; South Africa, Springs. Rep 
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HOW CAN YOU USE THIS NEW TYPE 


OF 


ArmaStee 


Tensile strength, 105,000 . 


elongation in 2”, 2% ° 


Minimum yield, 85,000 ° 
Brinell hardness 269-302, (3.5-3.7 mm) 


Minimum 


Machinability 20% better than steel of same hardness! 


ARMASTEEL 88M has been developed to fill the 
automotive industry’s needs for a material having in- 
creased wear resistance and high yield strength, yet at 
the same time retaining good machine characteristics. 


ARMASTEEL 88M Goes not require heat treating 
and 
capital expenditures. In many parts, distortion is a 
problem after heat treating. Parts made from Arma- 
Steel 88M can further heat 
treatment and still give good wear resistance. 


thus relieves customer facilities or eliminates 


be machined without 


This new castable metal is a pearlitic malleable iron 
which possesses substantially the same strength and 
the same wear characteristics as alloy steel forgings 
Being a castable material, it has the two advantages 
of design flexibility and good machinability. Why 
88M _ possesses these characteristics—and how it will 
fill the needs of American industry will be of interest 


to manufacturers and engineers in many fields . 


PRODUCTION OF 88M—By accurately controlling 


Transmissic i 


Planet Gear Carrie: 


4 utomatic 
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Universal Joint Yoke 


the heat-treatment of 
ArmaSteel 88M 
trolled atmosphere fur- 


1750 


in con- 


naces at for ap- 
proximately 15 hours, all 
massive carbides are re- 
moved. This heat treatment is followed by closely 
controlled oil quench and tempering operations to 


provide a narrow range of hardness. 


Surface hardening of ArmaSteel, if desired, does not 
require carburizing. Instead, flame-hardening, induc- 
tion-hardening or simple immersion methods may be 
SO Rockwell C to 60 
Rockwell C can be readily obtained. Wear-resistant 


used. A surface hardness of 


properties in the hardened area are comparable and 
sometimes better than carburized steel, while the re- 


maining sections retain their original toughness. 


MACHINABILITY—In 
characteristics, ArmaSteel offers good machinability. 
Carbon that Matrix of 
ArmaSteel allow the chips to break off readily, effec- 


addition to performance 


spots are present in the 
tively reducing machining time and prolonging tool 
life. In comparative tests, ArmaSteel shows itself to 
be a more freely-machining material than steel bar 


stock or forgings of the same Brinell hardness. 


Because of its ability to assume the shape of practi- 


cally any molded cavity, 88M not only permits great 
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PEARLITIC MALLEABLE IRON? 


developed by 


CENTRAL FOUNDRY DIVISION 


freedom in design but also possesses certain inherent 


physical characteristics not present in forgeable alloys 


APPLICATIONS—ArmaSteel 88M is now being cast 

for automatic transmission planet gear Carriers and 

universal joint yokes for leading automobile manu- 

factures. Other interesting applications now in the 

testing stage include transmission output shafts, and 

diesel engine idler, balance and crankshaft gears 

may well see where 88M could both Improy 


Just what hundreds of other applications are in store 
formance ol components subject to great 


for 88M ts still anyone's guess. But the more one ex- 
. great stress, and at the same time reduce fir 
amines its characteristics, the more it would seem 

"" because of the economy in casting and the ecor 
that it will fill many needs in many types of products 
, in a material with superior machining ch 

and industries. In your products, for example, you 
CASTING—Parts are cast in ArmaSteel 88M, here 
at Central Foundry Division, in either standard green 
sand molds or the newer, more precise shell-molds 
In addition to 88M, Central Foundry Division pro 
duces castings, on a volume basis, in grey tron, alloy 


grey iron, malleable iron, and ARMASTEEL 84M 
85M and 86M 


’ 


Our research facilities and engineering stafl 

pared to help you determine whether 88M or 
of the other materials now being cast at Cent 
Foundry will fill your needs or help you 1 


over-all product cost 


Write for your copies of our two comprehensive 
manuals, “ARMASTEEL” and “SHELL CASTINGS 


say > 
“SO CENTRAL FOUNDRY DIVISION % 


GENERAL MOTORS CORPORATION SAGINAW, MICHIGAN SEPT. U6 


PRODUCT ENGINEERING + July 21, 1958 CIRCLE 109 READER SERVICE CARD 13 





“36 









Hey ed 


7 oe 
the answer 
to your... #<.. 

Pp ®) 


4 





Rdtac torque actuators are simple, compact—provide positively controlled 
power for any movement from turning watch parts to tipping railroad cars 


ROTAC Rotary Torque Actuators consist of a cylindrical 
chamber containing a stationary barrier or shoe, and a 
central shaft with a fixed vane. With fluid or pneumatic 
pressure applied to either side of the vane, rotary move- 
ment in the opposite direction is obtained. 

There is no complex linkage, no plunger action: 
ROTAC’s few moving parts are completely sealed from 
dirt and natural elements. Patented O-rings are used 
around vane, shoe and end caps. 

ROTAC Torque Actuators can be mounted easily—verti- 
cally, horizontally or at any angle—with the housing held 
stationary, or with the body rotating around the shaft. 

To simplify design problems, for versatility in extended 
applications, specify ROTAC Actuators for powerful, 
easily controlled rotary motion in compact form. 


‘Xej/:’e FREE DESIGN DATA BOOK—20 PAGES 
Contains everything you'll want to know about 
ROTAC — Installation details * Dimensions * 
Torque ratings * Helpful ideas for using ROTAC 
Actuators in your operations. 








CORPORATION 


GREENVILLE PLANT, GREENVILLE, OHIO 
EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND BORING SPIN- 


DLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS + TORQUE ACTUATORS «+ DAIRY EQUIPMENT 
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Just 4 of the hundreds 
of recent applications 


1. MOBILE EQUIPMENT- 
A compact ROTAC Actuator 
swings truck crane boom in 
280° travel arc; it’s con 
trolled by a 4-way valve 


2. MACHINE TOOLS 
Automation machine for bor- 
ing, grooving piston wrist pin 
holes uses ROTAC Actuator 
to orient arbors for hole 
alignment. 


3. FOUNDRY MACHIN- 
ERY—ROTAC Actuators 
supply motive power for 
turnover of the core-box on 
semi-automatic shell core 
blower. 


4. PAPER MACHINERY 

Collector roll is actuated by 
a Model HN-63-1V ROTAC 
Actuator which unloads ma- 
terial after slitting operation. 


QLD) ss 
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‘ and aggravations 


pment? Modern 


e of your eq 
1 advantages 
et Copyflex? 
More Operator Conveniences. \i 


yidaths np to o4 to sin 


Faster Mechanical Speeds. New models 


; r / ‘ ter th 
siLicCasecu veea } sa>5ier t 





(BRUNING 
pytlex 
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Sharp, Uniform Prints. Deve! 


ed dire exposed 


itive i 


Problem-Free Installation and Operation. ( 


i nv te 


Send for Your Free Copy! 


Charles Bruning Company, Inc., Dept. 73-0 
1800 Central Rd., Mount Prospect, Ii. 
Offices in Principal U.S. Cities 


in Canada: 105 Church Street, Toronto 1 

Please send me the booklet 
information 

Name 

Company 

Address 

City Zone State 


CIRCLE 11) READER SERVICE CARD 15 





STEEL SHAPED TO 


Step-by-step sequence of operations 
showing how hinge progresses from 
sheared shank at lower right to finished 
assembly at upper right. Fabrication by 
Stee! Parts Corporation, Tipton, Indiana. 


COSTS AND IMPROVE 


PRODUCTS 


Auto door hinges made quickly... from steel 
already rolled to shape! 


USS Special Section rolled to 
approximate dimensions of door hinge 


Hinges by the hundreds can be 
quickly sliced from these USS 
Special Section Rolled Steel Bars 
Then, with a few bending, milling 
and drilling operations, the hinge is 
ready for final assembly. 

This is a fast, low-cost method for 
producing an irregular part. There’s 
very little machining, and scrap 
losses are practically eliminated. By 


no other method can parts like these 


be produced So speedily so economi 
cally, and so strong 

Why not find out what USS Special 
Sections can do for you? If you are 
producing large quantities of parts 
that require extensive machining 
or must be forged or cast—this 
method may save you money. For 
more information, write to United 
States Steel, 525 William Penn Place, 
Pittsburgh 30. Pa 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco . 
Tennessee Coal & tron — Fairfield, Alabama UJ n ited State S Ste el 
United States Stee! Export Company 





DEVELOPMENTS 


- ee 


Foamed aluminum ... 


is coming to market. It will soon be availabl quenching bef 
commercially from at least two sources thick used with, or 
2 ft. Bjorksten Re materials; may 
search Laboratory, which developed this rigid, parts. Density 
closed-cell sponge metal (PE—Nov. 18, 57, p. 17 the solid metal to 
has licensed its process to Dynamic Metals Other meta 
Houston, Tex., and Alumafoam, Peru, II] and steel, for 
loamed aluminum is made by _ inicctir 


panels measuring up to 3 by 


] 


1 


ig gas yet ready {| comm«< 
} 
i, 


forming compounds into the molten meta 


then progress is being made 


“One-shot, disposable” electronic equipment . . . 


being developed for the Age of Rockets and l ion 
Missiles poses a host of new and fascinating pr to destroy itself.’ 


lems—and promises solutions that will be useful in In other words 
many fields 


As Lt. Gen. Arthur D. Trudeau, Army R & D and then must give instant and perfec 


I 
chief points out, ammunition and missile « ti 


immunition ¢ 


is designed for indefinite storag 


nics Ruggedness also takes on a 


requirements are almost exactly the opposite of those ing” in ammuniti 
communicatio1 “In communications, w withstand 
times out of every MUU vibration; 
keep on working. In am Meeting 
an item that must worl gl be done, 


; 


) 
.< 


portrayed here. Late last year 


| lectr c’s Re ¢ irch 
king model of 


Last month 


: 
metal-and-cerami 


other 
ire collected by 
ducted through 
be put to work. 
Where may these con 
thev’re down in size, appli 


: 
missiles suggest themselv« 


researchers believe they cat 


operating in the 1 to 10-wat 


t 


THERMIONIC CONVERTER, now no bigger than a quar 
ter, is compared with original device (right). In new unit 
electrodes operate in vacuum, no longer need big gas 


filled tube to provide covering envelope. 
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A new hydro-pneumatic suspension . 


ind a “new concept in fuel injection Te stage.”” None of ( is ready for release yet; 

under development at Thompson Products, Inc., but Thomp expects that developments, in one 

work on a central hydraulic system of them at least, will | ly for announcement 
eis 


and tractor use “is in an advanced before too 


Major breakthrough in electronic amplification 


is claimed by French National Center of Tele the new device h 1 electrode—an indium 
communications Research. According to France ring which fits in a ve at the center of the 
Actuelle, Stanislas Teszner of CNET ha le manium rod. W e unit brought 


4 
1 a semiconductor device “superior in efh desired potential 


says, 

and range of use to the transistor,” and blocks passage of the current between the tw 

of handling frequencies of 500 to 1000 electrodes, form in amplifier which, once in 
it power outputs of several watt place, will always rk perfectly.” He also claims 

the transistor (see story below), the new device is even more efficient at 
uses a germanium rod (n-type t 5 I it 200, and foresees many new appli 


electrodes are attached at each end. But itions , radar, and other electronic units. 


Plastics for the 3500 F range . . 


will be among the new materials displaye 


Continental Diamond Fibre Corp ubsidiary 
the Budd Co.) at next month’s Wescon show lso being shown | mpany: flame-retardant 
hese are not for long-term operation, of coursé peratures to 
But CDF says molded as well as laminated part 
in now be made that wi'l take such temperatut 
limited periods; and “they retain an excep 
lly high percentage of their mechanical 


Better gasolines and new preservatives 


coming from research with the alkyl 
another family of the booming 
ranic class that also includes new high-en 


} 


ind flame-retardant compounds 


\s preservatives or “built-in germ killers,” to 
provide lasting bacteriostatic and fungistatic pro 
tection for wood, leather, cloth, celluluse and other 
materials, these new compounds look extremely 
promising. Midwest Research Institute has been ment of automotiv gil 
working on them, and Callery Chemical Co., Pitts base for new antiknock fluid 


burgh 37, Penna., is getting ready to produce them At present, 10-gm sam} yf alkyl boric acids 
in quantity. And, says Callery’s market develop ire being made available without charge, and larger 
ment manager, C. J. Wiley, “thev should also be quantities (to about 100 gm) may be purchased 


ffective preservatives for latex and polyvinyl acc Full-scale producti facilities are being built, and 
tate paints, cutting oils, and paper pulps.” should be in operation next year. 

Still under test, but showing “exciting possi Note: For information on other permanent 
bilities for long-term sterilization,” is the application germ-killers, see PE—May 5, p. 5 and May 19 


of these compounds to glass and other hard-surface ». 5. For news of other metallo-organic research, 
materials. MRI reports, “One of these compounds ee PE—Apr. 7, p. 5 and May 19, p. 20.) 


has very potent germ-inhibiting properties and —ARG 


— 
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THE ENGINEERING WEEK 


Swiss Figure Out Car Parking 


BasLe, SwiTZERLAND—An ry ga lifts to me if the 


ig¢ known here 


~ 


provides this city t] I d, air- “ready” button 
ynditioned rking nicl rr 3 An automatic ; P 
vehicles tructure, 186 ft long the empty parking-boxes am The ‘68-model Copters 
d 71 ft wide, in rineering a suitable one nearest tl 
n to the city’s probler procur conveyor pulls the b | veh ( May Carry 100 Tons 
ing parking space in areas where lanc 1 lift tower—the garage inclu t UN 
values are high. The 
— m with ide, drag 
tionale, Ltd. ected parking-box. 
Automatic equipment it led it Simultaneously, teletypew: 


autosilo selec 
I the 
ibout 30 sec. Here’s how the sys- 


] 
WOTKS 


- the control 


t th 


When a lift 


iutomatic 
entrance-b o carrv the vehi 
the elevat ind ground 

The conveyor system was design 
by Mohr & Federhaff of Mant itheim, 
Germany; the electric contr tel 
by Siemens & Halske AG, Mu 
ind Siemens } 
AG, Zurich 
yr in const 
A variety 
ustome 


Sputnik Ill Launched 
with Single Rocket 


he third OVI 


nat hine 
C a 
: oe G 
Grab-conveyor shuttles . . . (e ed 
a car from entrance-box to a parking-box Shte 
at 8-story garage in Basle. The vehicle is Sputniki 
both parked and retrieved by equipment }5 the revised and enlarge 
controlled from an office-based console. tion of Iskusstvenni 
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‘Shame Show’ Indicts Japanese Design Pirates 


has the 


is less than | 
understand 
Says l'akada 
not been patented, the 
And Westerners 


is a difficult c 


pied 
d ily 


Behind design pl 


“Let's Not Be Copycats”’ 
is theme of Tokyo’s anti-piracy design 
exhibit. It highlights an assortment of Japan- 
made items that are direct copies of foreign 
2sign. Master-minded by Tadashi Takada 
of Japan’s Patent Office, and laid out with 
he aid of Sori Yanagi, a leading Japanese 
igner and former lecturer at Columbia 
University, the display will move on to 
Osaka, Kyoto and possibly other cities 
Takada is shown in photo at left with 


Japanese replica of German-designed 

, ~~ - motorcycle. Among other paired products 

od? “5 in the exhibit is a US Bell & Howell projec 
Pus A | JAPAN tor (center) alongside its identical twin 


very Bell & Howell, recently denied permission 


Pee emen * RANCE to set up a joint company with its long-time 


Japanese agent, has protested to the 


f= £ | GERMANY | je JADANEE Japanese government. The German Leica 
Anes = and Baby Rolleiflex cameras (foreground 


have the same look in Japanese copies 


= 


below them. Photo at right shows Amer 
ican Shick and Dutch Phillips electric razors 


alongside Japanese copies 
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it is difficult to shake R & D money 


om empty company cof. Some S@@K Better Truck-brake Design 


firms are getting a boost 


West by licensing and royalty agree- WasHINGTON—A | sizal “s 
ments. Recently movement busine ss, in the 
emerged among for big tract 
to poo tions, may 
| . 
of research ventures ry There 
American importers, t hav ne- these truck ar 
times encouraged pl Nationwid¢ 
war buyers are “‘not fir lass Dusin by the Int 
men,” says Takada ntends the arvews 
ire interested only i t profits, and vehicles 
will give a Japan manufacturer ; ing system 
have to be 
til deficienci 
time and m 
but the IC¢ 
the safety of 1 
Alth 


high pel 


production ordet 


show ‘arious indu li 
are shifting to production of heavy 


industrial equipment. This equipment 


NEW DESIGN CAN HELP 
DESIGN?—OR MAINTENANCE? 


Il Ten 
of the brakes. 
The ICC 


using 
major 


conti 
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THE ENGINEERING 


WEEK 








DY 





) shad 
ong iL 








Air coverage 
t 


ector sh 


bounded by 
Defensive equipment under 


own heavy black 


McGuire Base 


Bomarc unmanned missiles based at two air strips 


lines is controlled by Direction Center at 
its control includes fighter squadrons and 


The Missilemasters (M) control, between 


them, about 35 individual Nike installations around the area 


First Sector of SAGE System Now Operating 


Arr Force Base, N. J 
tor of SAGE—Semi-Auto- 
ind Environment System 
ne into operation her¢ 
a complex nationwide 
network, this Nev 
of 29 
laries of the 
tem when complete has 
timated at from $7-8 billi 


suse SAGE’s 


xtends but a 


on 
radar warning net 
few hundred miles 
it can only give ade 

iir-breathing 

Mach 1-1.5 
is regarded as the 
US in the next 
Earle Part 
American 


Chis 
to th 
vever, Gen 
the North 
mmand, says that 
1 rad 


Cd Tad 


with 
I ir soon to be avail 
ind other countermeasures, 
ght be adapted to an an 
stem for prot 


like 


; 


ction 


(CBM 


igainst 


lexas 

ibout one hundred miles off 

the Atlantic Coast; (2) gap-filler, un 
ittended radar units that plug holes 
left at the curvature of the earth by 
idar 


d Super Constellations which 


the large radar; (3 uirborne 1 


equippt 


22 


l'exas 


Navy 


gC of the 
lar-equipped 
All these units feed back data to 
1 Direction Center, 
radio, where 


via telephone lines 


or mucrowave an input 


system translates the information fot 
speed, 


When | 


etc., of the attacking air- 


use range, 


ire determined, the human ele 


comes into play to decid 
the 
missiles, or to alert s 
F-102s, F-104s, or F-106s. 
The IBM computer at 


center ictually two c 


lo supply information 24 hr a day, 


uSC 


the huge 


here is mputers 


days a week, one computer is on 
the line while the other receives neces- 
latter, hi 


monite 


untenan The 


yntinually 


ring infor- 
f the working computer and 
take over if necessary 

Three other rad networks feed 
SAGI the Pine 
'ree Line which overlaps into Can 
Mid-Canada_ Line that 
tretches from Columbia _ to 


SLE ics ai i 
DEW (Dis 


Line extending 


nformation into 


ida; __ the 


British 
Newfoundland; and 

tant Early Warning) 
icross the top of Alaska and Canada 


the 


massive, W indowless, 


Che 4-story- 
high blockhouse here known as the 


Direction Center was considered first 


is an underground installation, 
well | 


may become one someday 
y @ lla. 
get smaller 
ly will be 


Dire 


computer complexes 
l'ransistorized units proba 
installed in the last few of the 
tion Centers. 

Present phase of the SAGE contract 
effort of 79 


Force agencies, 65 pr 


vas completed by joint 
Air 
ntractors and 150 telephone ys 
lelephone lines carry bulk of 
the radar data after it ] I 
1 for transmission by 
of the 
bill for 


major 


ln 


ems 


annual 


SAGI 


entire 
the 
llion 


Russians Not Far 


Behind in Plastic 


New Yorx—Russiar p] 


l nl } 
i pian 


lant 

Where they d 

rcial plants, as in the ca 
yethylene and synthetic fil 


producing in sizable semi 
t plants. In compression m 
nventional plastics, su 
lehyde and polystyr 
equal to the US 


that injection m 


rmak 


slow, pI 


Kinsella said the Russians 
rain and again that, while n 
n and Orlon ty] 
they need something cheaper, 


the 


ye fibers were 


anxious to buy know-how 


other countries. 
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USSR Gains in Vibration Casting Bits 
VIENNA, AUSTRIA lie application of two simultaneously mposed fi and 
quencics. Ideally, the mas a Nd | Pieces 


uir-suspended. Verti 

from 1.00 10 cpm. Super Instruments designed to get better in 
imposed vibratio1 ioht angle formation on strength, 

, il stal 
1 
Pow 

uit 
bits 


method 


ire 


segregatior 


Easier Test Found for 
Abrasion Resistance 


ROCHESTER new meth 
+ 


rerminin 


rt 


; 


ley 

Kodal 
JAK 
] 

VyiUICS 


: measur! 

Structures on 

resistance 
Diamond 


] 





ag + Sa Diamond major ad ; 
ee ee vantages of the test. It provides a More Servo Design 

Lashing paperboard .. . numerical rating based na ph | d 

to a tank’s underside absorbs shock from cal measurem nsitivity can be In Chemica In ustry 
an airdrop and permits safe descent at 45 ily by a ng on n PHILA syst 
to 55 fps with greatly increased accuracy. 
An experimental platform developed by 
the US Army QM Corps, the honeycomb 
shock absorber is combat-expendable. It 


of the mill 

time, liquid 

ibrasive chargec 
Diamond noted the 

is made of lumber, plywood, and paper- ‘ : . . 

board. Cost is about one-tenth and weight ~ - " : ay ra + om 

variability virtually 


y vil 


is Yo that of present gear The platform ! mil 
can be fabricated on the spot in a few said only a small 


hours to fit individual equipment ind the test can be 
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- ec which he 
Joel O. Hougen, 
that even 


the concepts referred to have 


pr control,” 
iuthored with Dr 
Dr. Williams 


thor ch 


pointe d out 


ell proven by their applications 
ind other 

industries for the past 
there has 


transfer to the 


aircraft, electronics 
several 
infor 
chemical in- 


been a lag in 


lag, the authors believe, can 
ittributed to chemical companies 
with the 
raining and experience to initiate 
this field He cited also 


availability in the chemical 


ng personnel proper 


idies in 


the required equipment, 
cale analog and digital 
ymputers, to carry out the 
Ihe authors 


lati mship of these newer « 


9) 
studies 
reviewed the basic re 
mcepts to 
the previously standard chemical en 

ring methods and detailed work 
ne ld 


industrial organi 


be done in the In addition, 


iggested an 
nal structure and described train- 
ng and equipment necessary for pl 
field. 


} 


work in the 


COMING EVENTS 


AUGUST 
6-8 nerican Institute of F] 
il By Special ‘Technical ( 
Non-linear Magneti ind M 
fier Hotel St 


SEPTEMBER 
1-7 International Ass 
Analog ( ymputations, cond 
tional Conference for 
tion Strasbourg 


ciation for 
Interna 
Analog Computa 
France 


11-14 Society of Automotiy 
gin National Farm 
Industrial Machin 


Forum and Display 


Construction and 


Meeting, Production 
Milwaukee, Wis 


24 


READER TO EDITOR 


Bring Back a Sane Car 
l'o the Editor 
In 1942 or thereabouts, Ford had a 
5 in line” engine that with 5 crank 
throws was smoother than a V8. Many 
of us confidently expected the return 
of the ““Model A”’ 
Instead, vear after year, each of the 
} 


‘low-priced three” 


in modern styling. 


grew bigger and 
more powerful until now we only have 
the ‘“Fordalac,” ‘“Chevalac”’ 
“Plymalac,” all of which cost nearly 


is much to purchase as their namesake 


and 


of which gives the economy 
their 
1r?—I wonder, for as soon 
is the industrial spies reported four 
he id] 
of C 
rted, and now the “4-eyed monsters 
stand row on row,” mostly on dealers’ 
lots. I need 4 headlights like I need a 
in the head, or 14 head and tail 
Chevy) of 44 lb of chrome 
or 2-story fins (Chrysler) or 
Pontiac, Ford, et 


cars in the rear, or 


but none 


ration of benefactor 


ights were on the drafting boards 


idillac every manufacturer con 


autos 
give you gasoline mileage 

iomy in ton-miles 
Then too, in stretching their mod 
r, bigger, roomier and whop 
also stretched the metal 
and 8-month mufflers 
1onplace and protective 
and 


bumpers and metal are a com 


coat 


‘row thinne thinner while 
on $3000 automobiles not 
“It’s the 

l'o make 


mt-end geo 


salt on the 


given us 
ny) ” 
p ICCcs 
ist 


lerbu 


lun 
Formerly trading 

mito my 
years 1 lesign and 
when it then I'll 
retreat to one of forcign models 
noted for their reliability 


Sane 


chugged 


ind economy 
B. CARRIER 
Peterson Mfg. Corp 
Fundale, Mich. 


lo the Editor 

I don’t care how fat cars th 
make, as buy what I 
want 1 Metropoli 
I feel that 


something I can 


: 
long as in 
I am now driving 
tan and feel quite happy 


it last I am driving 


itord, a poor 


I 
wife hates 


the bi 
women 


man’s car, I call it. My 
to shift and 

after all, men drive cars, 
wear them. 


gears drives 


, one 


5 


Name Withheld 


In Defense of the Salesman 


l'o the Editor: 

Why the very unnecessary and very 
unfair crack at salesmen in your April 
21 issue (p. 35)? The article by Irwin 
Sharpe is an unfair, emotional, opin 
ionated presentation. 

If Mr. Sharpe would take time out 
to talk with operating, design and 
purchasing engineers, he would find 
that for the most part they consider 
tl industrial salesman 


the good very 


iluable. His close observation of ac 
tivity in a number of plants can save 
them many wasted hours 

Good insulated 
from the customer even when they sell 
through distributors and wholesalers, 
ind I think that Mr. Sharpe is taking 
a very loose interpretation when he 
quotes the National Industrial Con 
ference Board in what he 
summation of, “‘the case against the 
salesman.” If he reads this closely, he 
will note that it says, “salesmen may 
misjudge the extent of the market”, 
and “are frequently unaware of the 
technical problems.” The NICB is 
offering nothing more than a natural 


salesmen are not 


Says 18 a 


caution, not making any case against 
the use of sales people. 
his is not a plea for following in 


tuitive or fact-based recommendation 


f 


m salesmen, but I object ve 
strongly to a one-sided approach which 
leaves the that 


emotional, enthusiastic” 


idea salesmen irc 


men with, 
memories limited to last week’s lost 
sale.” Creating a new product is a job 
1 team and the sales members of 
team are extremely important 
ignore them or play down thei 
lue is foolhardy Gerorce BLack 
Sprout, Waldron & Co., Inc. 


Muncy, Penna 


@ \r. Black apparently did not notice our 
omparison or the editorial in the 
ue. The latter took a point of view 
lly opposed to that of Mr 
Our attitude is, to quote Voltaire, 
of what you say, but will 


death you 
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Dow Corning 


first in 


= SILICONE NEWS 


for design and development engineers No. 52 





How to Design for 
Minimum Maintenance 


You get a positive maintenance-free 
seal with Silastic®, the Dow Corning 
silicone rubber, because it stays resili- 
ent over a wide range of temperatures 
and resists weathering and reactive 
fluids. That’s why Westinghouse engi- 
neers specified Silastic in designing for 


minimum maintenance. 


S 


10 to SOO F 


DESIGN SMALLER SHOCK ABSORBERS 
WITH NEW COMPRESSIBLE FLUIDS 


Here’s how a compressible silicone fluid ; t 40,000 | takes only 2¢ 
enabled Cleveland Pneumatic Tool Com- f fluid fj o eff 
pany to substantially reduce the size 
and weight of aircraft landing gear 
shock absorbers. This design pro- 
vides a good illustration of the rea- 
son why silicone fluids are finding grow- 
ing use as damping, springing and 
driving media. 
OTHER FACTS 
fl | S 


100 | \ 


New Adhesive Bonds Silicone Rubber Faster, 


Now you can get a strong, durable 
SILASTIC bond between silicone rubber and metal 
surfaces. You can also use the same 
Silastic" adhesive to bond silicone rub 


ber to itself. 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





Dow Corning SILICONE NEWS Page 2 





'new literature 
and technical data 
on silicones 


Thermal Evaluation of Electrical Insulation as 
| a Design Tool, an eight-page reprint from 
| ELECTRICAL MANUFACTURING, points to solu 

tions for meeting the problems of increasingly 

severe performance requirements No. 530 


First Availability The only available specially 
prepared engineer’s guide to selecting silicone 
fluids for reliable, uniform performance in vis 
cous damping, springing, coupling and related 
mechanical applications. Published as a design 


service by Dow Corning, this file size guide has 
A U R | been called a “must” reference work for advance 


development research engineers No. 531 


WITH SILICONE INSULATION . 


. : : , : : : . Protective Finishes and Maintenance Paint 

lypical of the progressive design think- forming this vital function, Harvey ; ae 
es : ; : made with Dow Corning Silicones, are available 

ing reflected in the new Harvey Alumi- engineers specified Dow Corning sili- sre than 50 formulators listed in « 


num smelting plant at The Dalles, Ore- cone insulation for all 960 of them. brochure that describes how these heat 


gon, are the anode feed motors in the — , a P - 1nd oxidation resistant coatings improve 
s I I red i ed ¢ inishing and red ntenance cost 
electrolytic section. Wanting to take no, co ; a . 


chances on the reliability of motors per- m eae ree ae - 


How to Select Silicone Insulating Components 
LIFE EXPECTANCY OF CLASS A AND 


SILICONE INSULATED MOTORS cone insulavion W ected be ek bag teageioee 


" 
actical advantages of cone ’ at 


t of a new six-pace brochure that 


- , nents and the vario 
Silicone 


3 3 | 
insulated : tt} © manufacture No. 533 
glass served I r ve! { nitte I oe 
-_ wir 
Parts 


; 


534 
Class A Insulated —e 


Experienc 
has demonstrated 


] 


tl licone 


na 


igain I S! 
More Muscles for Tomorrow 

| l | L } - ’ »} n re ‘ ren! 

150 200 quickly pays for itself in reduced repl movie, lets you see for yourself 


TEMPERATURE, °C ment, repair and maintenance cost cone electrical insulatior incr 
reduced maintenance, free 
D 4 ores j mot ng and savings in space an 
ADHESIVES SILASTIC ay term cer tn on, ie pend 


ng Dy circling 
i} 


Silastic RTV is a do-it-yourself 

that vuicanizes at room temperature 

you to make rubber parts on-the-spot for those 
is solvent-free, arts can b¢ applications where a heat cure is impractical or 
ther immediate after apply special loped b stinghouse [or annot be tolerated. Silastic RTV retains good 
S-2200 No. 529 ca physical and dielectric properties No. 53 





Dow Corning Corporation, Dept. 867, Midland, Michigan 
Pisase send me: 526 527 528 529 530 RSSSS GEWS Sullishes for Canige ane Covelapment cngineere 
531 532 533 534 535 536 537 


first in 
NAME 
ST ilterelalt.) 


TITLE Dow Corning CORPORATION 
COMPANY MIDLAND. MICHIGAN 
STREET ATLANTA BOSTON CHICAGO CLEVELAND DALLAS oerTRoirT 


LOS ANGELES NEW YORK WASHINGTON. OC 


CANADA ~ . . . GREAT ORITAIN nwes«T OON fRANCE: 5 SAIN. PARIS 


CITY 





No matter where it’s bought... 


Other Outstanding 
Shell Industrial Lubricants 


Shell Tellus Oils—for closed | 
systems 
Shell Talona R Oil 40 
oil for diesel locomot 
Shell Rimula Oils 
engines 
Shell Turbo Ojils—for ut 
and marine turbir 
Shell Alvania Grease 
dustrial grease 
Shell Macoma Oils 


industrial gear lubr 


Shell Voluta Oils—for 


ing with maxin 


GREECE 


Li 


UNITED STATES 


Its performance and name 


are the same around the world 


Shell Dromus Oils are a quality line 
of soluble cutting oils that permit 
higher speeds and greater feeds while 
extending tool life. They have excel 
lent wetting and cooling properties 
and are not sticky or greasy 

Dromus* Oils have the added ad 
vantage of being easy to mix in hot o1 
cold, hard or soft water. They form 


emulsions which remain stable in any 


Oil Company, SO West 
New York 20 Ne v Y« 
Street, San Francisco 6, ¢ 


*R I 
TY 
Ni ad 


SHELL DROMUS OILS 


~- CIRCLE 112 READER SERVICE CARD 


CIRCLE 113 READER SERVICE CARD 27 





spacemaker cylinder 


uality Engineered 


to give quality results 


You get more—much more—when you specify 
and use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras... that are STANDARD, 

AT NO EXTRA COST! 


De signed to eliminate tie-rods, providing 
greater strength ... saves space .. . reduces 
manhours and costs in all push-pull-lift 
operations. IMMEDIATE SHIPMENT in a 
wide range ot styles and capacities, with 
64,000 combinations. Write for Bulletin 

SM 155-3 with complete engineering details. 
‘he Tomkins-Johnson Co., Jackson, Mich. 


GOERLLTCEST TET 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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with Extras... 
at No Extra Cost! 


METAL PISTON ROD SCRAPER 
. . Standard at No Extra 
Cost! 


NEW “SUPER” CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS 
Standard at No Extra Cost! 


ONE PIECE PISTON .. . Stand- 
ord at No Extra Cost! 
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NEW “SELF-ALIGNING" MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH 
Standard at No Extra Cost! 


STREAMLINED DESIGN Oo 
Pressure to 750 P.S.|.—air to 200 
P.S.1. Standard at No Extra Cost 


FORGED SOLID STEEL HEADS 


Standard at No Extra Cost 








If your plans demand the best bronze, specify Federated Engineered Bronze by name! 
As you know, the truly engineered bronzes—silicon, aluminum, and manganese—offer combinations 
of properties not available in other metals. Federated’s extensive facilities deliver the precise quali- 
ties wanted. Continual controls during alloying under the direction of metallurgical specialists, 
assure performance that always meets, often exceeds, specifications. Call one of Federated’s 21 sales 
offices for information about Federated Engineered Bronzes, conveniently produced in Los Angeles, 


Whiting, (Ind.), Perth Amboy, (N. J.), San Francisco, Houston. Federated Metals Division, 120 


Broadway, New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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Why automotive manufacturers prefer 


N-A-X FINEGRAIN STEEL for bumpers 


WIDE RANGE OF SHAPES AND CONTOURS 

The complexity of today’s automotive bumpers de- 
mands a steel that 
unlimited shape and contour possibilities. 

FLAT POLISHES TO A HIGH LUSTER 

The hardness and fine grain of N-A-X FINEGRAIN ren- 
ders this steel capable of assuming a high degree of 


provides maximum strength plus 


luster at minimum cost. 


REDUCES POLISHING COSTS 
Bumpers made of polished N-A-X FINEGRAIN 


surface disturbances due to coarse grain or 


suffer no 
strain 
caused by the drawing process. Preparation costs be- 
fore plating are thereby reduced. 

LESS OVERHANG WEIGHT 

Generally, the most difficult bum pe rs can be made of 
N-A-X FINEGRAIN with 
strength 


a minimum of 25°7, increased 
mild steel. This makes 
possible greater resistance to indentation and sub- 


vield over earbon 


stantially decreased overhang weight. 


3 Bumper wings, drawn double fron 
protective draw coating is removed 
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No wonder automotive manufacturers prefer depend- 
able N-A-X FINEGRAIN for the difficult jobs. 

CHECK THESE IMPORTANT ADVANTAGES FOR YOUR JOB: 
N-A-X HIGH-STRENGTH both N-A-X HIGH-TEN- 
SILE and N-A-X FINEGRAIN—compared with carbon 


steel, up to 50° stronger e 


steels 


have high fatigue 


with great toughness e are cold formed r 


into difficult stampings e are stable again 


have greater resistance to abrasion e are readily wi 
by any process e offer greater paint adhesion e polish 
to a high luster at minimum cost. 


; . “wm! 
tO norma 


Although N-A-X FINEGRAIN’S resistance 


that of carbon 


mospheric corrosion is twice 
N-A-X HIGH-TENSILE is recommended where resi 
to extreme atmospheric corrosion is important. 
For whatever you make, from steel boats t 
bumpers, with N-A-X HIGH-STRENGTH steels y¢ 
weight and economy 


design longer life, and/or less 


your products. Let us show you how. 


‘ DAIA . Seam nrec Atta, 
V-A-A FINEGRAIN, € ) press. Alte 


Contoured bumper is then ready for piating without subseque 


- 


ef 
tigt 
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ome Sheet with protective phosphate and draw 
machine ready for the draw press. 


n elevator for plating. Protective coating 
turbances occurred after drawing operat 


Product Development Division, Dept. C-« 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan - Division of 
[NATIONAL STEEL (lg CORPORATION 


Product Development Division, Dept. C4 





Great Lakes Steel Corporation, Detroit 29, Michigan 


Pleas 


Na 


| 
| 
| 
| 
| 
| 
| 
| 
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DYNANATIL 


Drive Package Provides 
Infinitely Adjustable Speeds from 
AC Power Source 


CONTROL i CONTROL 
PANEL a) STATION 


The complete Dynamatic power package includes all components 
required to provide infinitely adjustable speeds from an alternating 
current power source. A Dynamatic Ajusto-Spede® or Dynaspede® 


o . . ° ° a 
Drive, with electronic control and pushbutton station, satisfies the YNAMAT| 
requirements of almost any application where proper machine 

o_o = 


operation or material processing depends upon control of operating 


4 AJUSTO-SPEDE DRIVE 
speeds. 


The compact control panel may be remotely mounted to conserve 
valuable space on the driven machine. The pushbutton station at 
the operator’s position puts vital controls conveniently at the 
operator’s fingertips and requires a minimum of space. 


Speeds are infinitely adjustable from 0 RPM to full output speed, 
and accurate speed regulation may be obtained from 100 RPM to 
full output speed. 

Ajusto-Spede® Drives, available in ratings of 14 horsepower to 75 
horsepower, are air-cooled. Dynaspede® Drives, rated from 3 to 
75 horsepower, are liquid-cooled. Raise your productive efficiency 
with Dynamatic eddy-current units. 


Send for Illustrated Literature Describing 
Dynamatic Adjustable Speed Drives 


DYNAMATIC DIVISION 
EAT ae MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° KENOSHA, WISCONSIN 
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PHOTOS PROVIDED through the courtesy of GRAFLEX, INC., manufacturers of precision photographic 


electronic and optical products, at the company’s new multimillion-dollar Rochester, N. Y., plant 


New Flexpipe flexible bronze annie isolates 
vibration, provides expansion joint for Graflex, Inc. 


you, too, wherever air, gas, oil, steam 
In a heating and air conditioning sys- or water must be conveyed, because 
tem, the temperature range of water Flexpipe: 

and condensate varies over a 180°F. Has extreme flexibility that lessens 


range. Some means were required to chances of bre akage and leak ige trom CONDEENON Inner hose corruc 
provide for expansion and contraction expansion and contraction ty; wire br ove , 
in the system without putting undue Needs little maintenance attentior 

stress on rigid pipe ind to confine the Dampe ns noise. absorbs vibration WHERE TO BUY 
takes up movement, solves misaligi 

ment prob ms 


vibration to the compressors. 


Use of new large-size (4”, 5” and 6” Cuts installation costs (does away 
I.D.) American Flexpipe — flexible with time and material costs of rigid 


bronze tubing assemblies complete conduit requiring elbows couplings 
with end fittings short runs of pipe, etc. ). 


Flexpipe connectors n standard Makes installations quick ind eas) 


sizes — can solve tough problems fol especially in cramped quarters up to 16” 1.D 
lress of the 





area, or tor more 


TYPICAL FITTINGS FOR FLEXPIPE - write to; The American 
pany, American Metal H 
Waterbury 20. ¢ ‘ ‘ 


) yy 2 d | - anh 
Il) | Anaconda Ameri 
HULU I | Toronto, Ont 


FIXED FLANGE 


a | J AN 
® 
FLOATING FLANGE 1.P.S. WELDING NIPPLE ANACOND 


(OTHER FITTINGS AVAILABLE) 








PRODUCT 








TEAR OUT AND MAIL IN FOR COMPLETE DATA 


How to get the most 
out of Worm Gearing 


If a right-angle drive is needed in your product and you 
require maximum capacity for your dollar, then the Cone- 
Drive double-enveloping type will give it to you. The sketch 
below shows the apparent advantages of Cone-Drive gear- 
ing as compared to other worm gear types. Double- 
enveloping worm gearing, the most modern and efficient 





Below Comparison of double enveloping action of 


Speed reducers and gearmotors with Cone-Drive double- 
enveloping worm gearing are unusually compact and 
powerful drives that handle shock loads with ease. Yet, 
they provide power transmission smoother than that of 
hydraulic systems. Another advantage, unique to double- 
enveloping worm gearing, is their ability to regenerate 
themselves when wear occurs. Both worm and gear tend to 


: rodu th orre form h t 
a we Contact sane eietens reproduce the correct fo in the other when weor occurs 











form, has straight-sided teeth in both worm and gear. Both 

elements of Cone-Drive are throated and envelop each 

other, providing a multiple tooth area contact. This means 

greater load-carrying capacity than is possible with any 

other type of worm gearing. 
Far 
Gunealinn 
Heavy Duty 
CONE-DRIVE 


—+—— 


Fan Cooled 
CONE-DRIVE 


Double-enveloping worm gearing with its “wrap-around 

Double-enveloping worm gearing is available from Cone- design" requires shorter center distances than cylindrical 

Drive Gears in complete lines of gearsets, speed reducers worm gearing to handle the same loads. As a result, Cone- 

and gearmotors. Gearsets are stocked in center distances Drive speed reducers have smaller housings with corre- 

from 2” thru 24”, capable of handling loads from fractional sponding savings in weight and space. Bulky gear trains 

to over 1600 horsepower. A complete line of mountings for can often be replaced with a single Cone-Drive speed 
gearsets is also stocked. reducer or gearset 


ros poe 
worm'> .~* DOUBLE REDUCTION WORM " 5) —DOUBLE-ENVELOPING 
- GEAR SPEED REDUCERS “/<\ RIGHT ANGLE GEARMOTORS 
Please send me information on following: 
[] Gearsets [_] Gearmotors [_] Speed Reducers 


CONE-DRIVE GEARS wai 


DIVISION MICHIGAN TOOL COMPANY Title 


7171 E. McNichols Road « Detroit 12, Michigan . 
Telephone: TWinbrook 1-3111 sata 


Street 





TEAR OUT AND MAIL IN FOR COMPLETE DATA 
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TITTLE el aT, 
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Machine Tools And 


r Transmission Equipmer 
J—A packaged sealing 
ning both rotating ar 

stationary seal faces ae 

metal housing. Stock sizes for $ 


950 through 4.000. 


p ment 
owe 


Pu 

ROTO-F] m4 _ Compressors 
3 parts Sin rle Rugged flexibility. On) 
Sizes for sh: Ble Or double units’ ¢ nly 
STYLE salts .250 through 4 00 work 
STYLE RFO 4 "OUEh 4.000 

‘ A [Der , 
th ‘ > fle X seal, for nae or 
on Stuffing box Ste L all 
<0 through 4.000 ck sis 


; designed 
ation outside 
eS for shafts 


A Complete Line 


GITS SHAFT SEALS 
For Every Application 








These modern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed data 


GTS BROS. MFG. Co. 
1838-A South Kilbourn Avenve * Chicago 23, Illinois 
r Speciclists In Lubricating Devices And 
Heavy Machine Tools Shaft Seals For Almost Half-A-Century 
on j sh-speed, 
"LE DPC A hig 
tow aced seal, for more ie : 
“ : ry i stric 
i liation in heavy indusi a 
achinery. Stock sizes for shafts 
950 through 4.000. Household Appliances 
—TyLE SGU—A factory-assemble< 
TTS | for the cmall-budget 


it-type sea a ‘ 950 
unit Tock sizes for shafts 
user 


through 1.00V 














Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 





New program timer features complete adjustability 


In many applications, a timer has a the cycle progresses, each load switch 

“standard” job to do throughout its is transferred by its operating cam to 

expected life, never requiring a change open or close its connected circuit at 

of timing sequence. But in many others, the required time and for the required 

it’s desirable to be able to change the duration. 

timing sequence and the intervals mak 

ing up the sequence in acomplete cycle — ° 
in eee Timing Cam Adjustment 

Each SPDT switch is operated by a 

double cam, one section to close the 

switch to one contact, the other to 

close it to the opposite contact Depend 

ing on circuit wiring, either of these 

actions can “make” or “break” the 

load circuit. Each section of each cam 

is independently adjustable through 

full 180°, without disturbing any other 

cam setting, by means of a small span 

ner wrench furnished with the unit 

Adjustment is indicated on a dial which 

Operation is marked in percent of total cycle Field-Adjustable Program Timer Type 521 


* pe ng a ate selection of 
time, permitt g ccul ate se ect OPERATING TIME Minimum 
the desired “make” and “break” points a 


for each circuit 1s 


for each load switch. 1/30 of total cycle time 


The new Cramer Type 511 and Type 


521 Cycling Timers fill the bill for a 
unit combining high accuracy with 
complete field adjustability of as many 
as eight individual timed intervals 
Although these timers can be supplied 
with preset cams to fit the needs of a 
present application, the added feature 
of adjustability makes them the ideal 
choice where the timing sequence may 
later be changed 


Applying power through an external 
sustained contact starts the timer, which 
continues to cycle until the control con 
tact is broken. Full cycle time is the ACCURACY At operating 


tact I 
it, | - between 


total time range of the timer specified Features cire 
und may be selected from a large num - ' 
ber of available ranges. If desired, the TIME RANGES From | cycle in 6 secor 


. i 
to | cycle in 48 hours 


; 


timer can be wired to perform one 
cycle and stop LOAD CIRCUITS From | to 3 (Type 511 
7 or from 4 to 8 Type $21 : 
At the start of each cycle, the snap-act- tonlind t tatall — 

troied Y a LOTALY-eCncioses 
ng SPDT load switches are in the in! quick-break SPDT switch 
ial positions specified (or established amperes at 125 or 


hrough adjustment) by the user. As inductive ) 


l 
t 
{ 


THREE MORE WAYS TO SOLVE YOUR TIMING PROBLEMS 


VARIABLE-CYCLE PULSE TIMER TYPE 650 ADJUSTABLE PERCENTAGE TIMER TYPE 610 CYCLING TIMER TYPE 571 
Makes or breaks an electrical circuit for Makes or breaks an electrical circuit for Provides reliable and inexpensive contro 
a fixed period or “pulse” of 42 second to a variable percentage of a basic fixed cycle of repetitive switching for built ippli 
hours, at continuously repeated in time. Desired percentage of total cycle cations. One through four poles, SPST or 
tervals that are adjustable from *4 second time, for ON or OFF control of the timed SPDT open-blade switches with contact 
to 24 hours. By choice of load connection device, is adjustable from 4 to 96 in rated at 30 amperes, each controlled by 
control can be based either on the fixed teps of 1%. Total cycle-time ranges from timing cam specially cut to user’s requir 
pulse time or on the adjustable interval 15 seconds to 24 hours. Internal connec ments. 18 standard speeds from | rpm 
between pulses. Cycling period can easily tions can easily be arranged so that the s rpd, plus many special time rang 


] 


1? 


be changed during operation load circuit is either closed or open for 
the indicated percentage of the full cycle 


CRAMER CONTROLS 
CORPORATION 


Box 7, Centerbrook, Connecticut 
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Request Bulletin JH-104N for complete 
data plus helpful charts on column 
strength, cylinder forces, factors of 
safety, acceleration, pipe pressure 
losses, etc. 


~- i 
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HYDRAULIC 
CYLINDERS 


FOR UNLIMITED SEAL LIFE! 


ALL TEFLON* SEALED Against External Leakage 


TEFLON is impervious to all known hydraulic fluids, including all 
fire-resistant and special types — and withstands temperatures from 
100°F. to plus 450°F. 


TEFLON SHEF SEAL 
AT TUBING ENDS 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


TEFLON SEALS ON 
PISTON ROD AND 
BUSHING 
Teflon rod flange seal 
requires no adjust- 
ment. Teflon bushing 
seal is shearproof Tet- 
lon wiper keeps dirt 


TEFLON SEALS ON 
BALL CHECK AND 
ADJUSTING SCREW 


Non-protruding, self 
locking, cushion ad 
justing screw inter 
changeable with ball 
check for easy access. 


out. 


CASE-HARDENED CHROME PLATED PISTON RODS 


Provide foolproof protection against seal failures resulting from rod 
damage. The Miller case-hardened rods (50-54 Rockwell C) give 
practically complete immunity to damage from hammer blows 
wrench-dropping, mishandling, etc. The hard chrome plating over 
the case-hardened rods protects against scratch-damage and rust. 


AVAILABLE IN TWO TOP QUALITY LINES 





| SEVERE 


JOB-RATED — 
Model “3” 


PRICE SAVINGS 
OF 27% OR MORE! 


19 mounting styles, 
oll strokes, cushion- 
ed and non-cushion- 
ed. Large selection 
for immediate ship- 
ment. 





' EG sutar proor 
HEAT PROOF 
EXTRUSION PROOF 

a rivio proor 


Hydraulic Cylinder 
Tubing End Seal 
APPLIED FOR 


pal 


OPERATING 
ONDITIONS 


PS 





MODERATE | YOU SAVE THIS % IN 
OPERATING | PRICE OVER STANDARD 
CONDITIONS | 2000-3000 PSI CYLINDERS 


ns | st crt For 
= "9 POWER-PACKED 3,000-5,000 P.S.|I. 


Model “H” 
1¥2”" through 12” bores, 17 
50% More Power 


Per Cylinder 
Dollar! 


mounting styles, strokes up to 
22 ft., cushioned and non-cush 


ioned. Large selection for im 





mediate delivery 














*DuPont trademark for its tetraflvoroethyline resin 


OTHER MILLER QUALITY FEATURES 





Solid Steel Heads, Caps 
and Mountings. 
® Precision-Honed Barrels. 
Rust-Resistant Coating on 
All Non-Wearing Surfaces. 
® Space-Saving “Square” Design. 


2202-04 N. Hawthorne Ave., Melrose Park, Illinois 





KLIXON KX4 
Hermetic Switch 
helps reduce weight, 
save power for 


Cross Section of KX4 Switch (actual size) 








Cole Electric 


hetat 
oudsta n 


A vital weapon in the U.S. Air Force arsenal is the Northrop 

SNARK, a 5,000-mile Intercontinental Guided Missile. And, in the 

SNARK as in other operational aircraft and guided missiles, 

Klixon controls play a vital role. 

The switch-over problem from ground to missile power was solved by a 

Cole Electric Company miniaturized, electrical substation which 

reduces the weight from several hundred pounds to 28 pounds. 

And, an important component in the Cole substation is the 

Klixon KX4 Hermetic Switch, manufactured to exacting tolerances, 

and fully approved under MS 24456-1 (USAF). 

The KLIxon KX4 Hermetic Switch is enclosed in a strong steel case capable of 
withstanding heavy impact and compression loads. True hermetic sealing is achieved 
with a metal ‘“‘wave type”’ diaphragm at the actuating lever, providing precision 
witching unaffected by all environmental conditions. The KLIXON KX4 has a 10 ampere 
30V D.C. or 115V A.C. rating and is available with a variety of actuators. 
We'll be pleased to design special packaging to meet the requirements 

of your application. Write for our precision switch catalog. 

Western monufacturers refer inquiries direct to Metals & Controls Corporation, 
Southern California Office 232 North Lake Avenue, Pasadena, California 


Telephone Ryan 1-4288. 


METALS & CONTROLS |" |CORPORATION 


Spencer Division 3807 Forest Street, Attleboro, Mas 


KLIxON 


38 CIRCLE 124 READER SERVICE CARD PRODUCT ENGINEERING * July 21, 1958 





Get Lower Costs —Better Performance with 


GENERAL PLATE 


STRIPED CONTACT SWITCHING 





COMPONENTS 


olid phase bonding 

iously clad one or 

» any desired base 

ust without con- 

roduced by bonding agents 
ult? A new STRIPE CONTACT STOCK 
i throug! Lo tic high speed pre e 
production of electrical switchir 

ire extra Denefnt contact made ol 
eneral Plate STRIPE CONTACT STOCK have tl 


d permanent 


(2) STRIPE CONTACT STOCK go 





Any combination of malleable metals 
can be permanently joined to produce 
STRIPED CONTACT STOCK in long 
length coils. 

















METALS & CONTROLS 


Creneral I 


he D or 
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Impact resistance The image of impact 


can take many forms. To a train-conscious youngster, 
impact might be the crash-coupling of freight cars. 
To the contour miner, impact is a mammoth dipper 
smashing into frozen highwall. To the ordnance man, 
impact is a shell striking armor plate. Whatever the 
image, impact implies one thing—toughness. 

Toughness is the ability to absorb energy—to 
“sive” under a shock load without fracturing. This 
property—toughness—in steel, more than in any 
other material, has been vital to the building of the 
modern world. Steel’s ubiquitous role, however, belies 
the complexity of toughness. Because just as there 
are many kinds of steel, so there are many degrees 
of toughness, and a given steel’s toughness is shaped 
by the admixture of its composition, manufacture 
and fabrication. 

The design engineer, if he is to do his job weil, 
must know his toughness in order to select the right 
steel for the job. He must know something of how 
toughness is achieved, because this often can result 
in using less expensive steels. The geometry of a part 
or structure is also important to its toughness, and 








¥ 
~ “ ~ 
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a ye. ont ‘ 


here the designer reigns supreme. 

In steelmaking, toughness and strength are deter- 
mined by composition and manufacturing steps 
Often, as is the case with USS* ““T-1”’ Constructional 
Alloy Steel, a very high level of strength and tough- 
ness is obtained through selection of alloying ele- 
ments and by proper heat treatment. The steelmaker 
can help you obtain the best combination of strength 
and toughness along with other desirable properties 
like weldability, corrosion resistance, formability and 
wear resistance. He can also recommend post-fabrica- 
tion heat-treating practice where it is required to 
develop mechanical properties or relieve stress in 
fabricated assemblies. 

Clearly, toughness is complex. But for any applica- 
tion, there is one best steel no matter what combina- 
tion of properties you need. You are almost certain 
to find that steel among the great family of USS 
Design Steels: Carbon, High Strength, Alloy and 
Stainless. Our experience is yours for the asking. Write 
United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pa. You’ll find our nearest representative 
in the Yellow Pages listed under United States Steel. 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Steel « National Tube U it d St t | 
Tennessee Coal & Iron + United States Stee! Supply « United States Stee! Export Company ni e a es Stee 


*®TRAOC MARK 








Lower Left— Problem: Design dump cars for tunnel excavations to 3S 1"’* Steel, a constructional alk 
remove rock. Must have high pact resistance, plus corrosion resist- toughness at below zero ten 
ance to withstand alternate wetting and drying. Solution: Build cars and flame-cut. Pay-o 
from USS Cor-Ten®* High Strength Steel. Pay-o Cars take mini- 24-hour-a-day servic 
mum maintenance, have been in continual service for six years, and Lower Right— Prot 
are still in excellent condit of 10 million cubic f 
Tank was designed with impact-resist 


Lower Middle— Prob! Design a 60 cu. yd. shovel that could Steel. Pay-off: Tank can withstand sudden 


take the terrific abuse of all-weather overburden removal. Solution perature changes and v 


ame at low temperatu 


Bucket, bail, dipper stick and crowd rack built entirely of welded other materials, 
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from 
DENISON 


SHOCKLESS HYDRAULIC CONTROL for any directional 


control requirement is assured with Denison’s new line of 4-Way Valves. 


Here are more reasons why the exceptional design versatility of these 
new 4-Way Valves is important to Hydraulic Engineers — 
. Provide fast, rapid-cycle directional control 6, Choice of spool types and spool positioning 


provides unlimited combinations for a wide 
range of applications 


of hydraulic flows up to 30 gpm 


. Operating pressures range up to 5000 psi 
r y 4 | 
for both '4° and 44° valve sizes 7. Adjustable pilot chokes available for 


smooth spool reversa 
. Operate in any porting and positioning . I I ’ 


ym bination 
- ; - 8. Interchangeable parts simplify service and 
model changes in the field 


Solenoid-operated valve capacity = 


$ enn 
gp 
9. Easily modified for operation on internal or 
external pilot pressure by rotating solenoid 
valve capacity — 30 gpm, valve 180°. 


. Pilot-operated, solenoid-controlled 


for full details write 
DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1194 Dublin Road + Columbus 16, Ohio 
Denison Stocking Branch Offices: LOS ANGELES + CHICAGO 


DETROIT « ATLANTA + HOUSTON « NEWARK «+ CLEVELAND 
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4-WAY VALVES 


Pilot-operated, solenoid-controlled 
for hydraulic systems up to 5000 psi 


SHORTER OVER-ALL LENGTH 


than any comparable valve 


SHORTEST SOLENOID POWER STROKE 


increases operating force 


DRAWN STEEL SOLENOID COVERS 
secured to body with internal 
retaining cords. No bulky, dirt- 


collecting chains 


BUILT-IN CHECK VALVE 
provides pilot pressure without 


adding another valve to the system 


LARGE CAPACITY PORTING 


for low pressure drop 


GENEROUS WIRING SPACE 
with ‘2 conduit connections 


on each side 


TEST CONNECTIONS 


for checking valve operation 


HEAVY DUTY SOLENOIDS 
optional D.C. operation 


oil-immersed solenoids available 


BUILT TO JIC STANDARDS 


DESIGNERS 
ENGINEERS! 


Send for 
Bulletins 
VD-7, 
VD-8 
and 
240-B 


Denison and Denisor 
trademarks of Den 


DENISON 


7540) | wae 


HYDRAULIC PRESSES « PUMPS « MOTORS « CONTROLS 
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~ There is no substitute for Stainless steel 


im automobiles 


No other material is as bright, strong and 
resistant to rust and wear as Stainless Stee! 

It gives every car the clean, exciting beauty that 
sells in the showroom and re-sells on the used cai 
Look for Stainless Steel on your new automobil 
Specify McLouth high quality sheet and strip 
Stainless Steel. McLouth Steel Corporation 
Detroit 17, Michigan. 


Mc LouTH STAINLESS STEEL 





Ask yourself these questions 
when specifying oil seals 





Is seal rated at or above my anti ipate d operating extreme s? 


SHAFT RPM, FPM, RUNOUT, 


Will heat or spec ial-purpose lubricants attac k my se aling lip com- 
TEMPERATURE, pounds? 
LUBRICANT TYPES 





i 
i 


YES NO 





Point often overlooked. I present, should | spec ify dual-lip seal- 
PRESENCE OF DIRT OR OTHER ii siiailna tt 


FOREIGN MATERIAL 


YES NO 


| . 
i 





Will a simpler, less expensive seal do as good a job as a more so- 
COST RELATED TO phisticated unit? 


SEAL DESIGN ‘ 
() 


- 
c 





Are there new high temperature, high speed compounds | should 
NEW SEAL DESIGNS AND examine before specifying? 


MATERIALS ON MARKET 


YES NO 


] 
i 





Not all sealing jobs can be met with stock seals. Do | need a special 
SPECIAL DESIGNS FOR fac tory design? 


SPECIAL PROBLEMS 


YES NO 


| 
i 





Is my resource noted for on-time delivery, uniform quality, and 


DELIVERY, ia tae Wale), | good follow-up service / 


FOR QUALITY 


YES NO 


i 
i 








Don't specify “blind.” Your National Oil Seal Engineer has up-to-date data on seals 
old, new and under development. He understands current sealing parameters; 


what special designs can probably be developed. His frank, free counsel can’t 


help but lead to better sealing, faster assembly, simpler servicing, faster delivery 


or lower cost. 


Call him today. Number’s in the Yellow Pages, under Oil Seals. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
Van Wert, Ohio 
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To Help MakeYour Plans 
Work As Specified... 


F-M WESTCO PERIPHERAL PUMPS 


boiler feed 
- - condensate return 
F-M BUILTOGETHER CENTRIFUGAL PUMPS . hot and cold liquids 


chemicals 


refrigerants, etc. 
hot and cold liquids 


liquid circulation 


ee i Up to 200 gpm., pressures to 900 ft. High pres- 


sure at normal operating speeds. Handle widely 
varying heads with little change in capacity. 
Sizes 114" through 2!4” 


cooling towers, etc. 


Up to 900 gpm., pressures to 525 ft. Close- 
coupled pump and motor units mount horizon- , 
tal, vertical or angular. Sizes 34” through 5”. 4 best-laid plans 
1ca equi . Sc 
‘pment fails 
F-M NON-CLOG PUMPS Den fe tations or fails re deliver according 
ormance T alls 0 give sustaj oO 
; . at’s w > > eel 

plant waste builds something at ® why airbanks Moe 
“Xtra into al] ~VOorse 


slurries ‘ plans Work ae « : ] 
paper stock Kas SPecified, PUMPS so your 


fruit F.M 

fish ~ Full Pumps You Can Rel 
vegetables, etc. - ee nt “rated Capacity gp, 

Salety margin to suaranteed 


under ; assure 

r an 6 "em @ ° ; nost sey m 

Up to 30,000 gpm., pressures to 175 ft. Sizes 2 Cisioy t severe use 
1-Made to n : 


through 20”. Vertical or horizontal. Bladeless mum seryj : 1aintain 
. « ce 
or conventional. . 





4N £0 astr: 
as ay when 
~ mechan. 


Y Upon 


‘+«With built. 

It-in 

ne aximum efficiency 
ged, durable pre 


efficiency 
lclency with mMini- 


F-M SPLIT-CASE CENTRIFUGAL PUMPS Ps expert Help When Y 
-—ME 


any of your pur 


we neady ee 
n eady to work With y 
p Problems. 1 you on 


: Ngineers 
water supply; plant service 


booster; circulating 
air conditioning 
refrigeration 
chemical liquids 
boiler feeds, etc. F-M END-SUCTION PUMPS 


=> : : 
2 hot and cold liquids 
Up to 50,000 gpm., pressures to 700 ft. Sizes Wi ee liquids 
114" through 36”. Single stage or multistage. : 


>= low-viscosity liquids 
—*® 4 cooling towers 
“ condenser circulation, etc. 
_— 


Up to 100,000 gpm., pressures to 250 ft. Sizes 
through 54”. Horizontal or vertical. 


fu | 
For \s-Morse pu ’ pout | 


F-M Sales Engin’ No @ 
CY’ FaArRBANKS-MORSE 


Sairybanks, NLOrse™. . 
Har Ave., Chicas 5 
@ name worth remembering when you want the BEST 





PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY RAIL CARS + HOME WATER SERVICE EQUIPMENT + MAGNETOS 
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In Gemco Power Mowers, 


REPUBLIC NYLOK FASTENERS 
SAFEGUARD PERFORMANCE SPECIFICATIONS 


Modern Gemco Power Mowers, manufactured for 
General Mower Corporation, Buffalo, New York, are 
designed to deliver reliable, heavy-duty service with 
minimum of maintenance. Gemco engineers safeguard 
these performance specifications by using only quality 
materials, including Republic Nylok" Bolts and Nuts 
for critical assembly connections. 

For example, in the Gemco Rotary Mower line, a 
particularly vital point is the assembly of blade to en- 
gine drive shaft. Use of a Republic Nylok Hex Head 
Cap Screw for this purpose assures a vibration- and 
shock-proof connection of maximum safety and 
strength. Moreover, the Nylok cap screw can be re- 


peatedly removed and re-used to permit blade sharp- 
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REPUBLIC NYLOK FASTENERS cre used 
extensively on Gemco Rotary, Reel, and 
Riding Power Lawn Mowers. Insert shows 
blade assembly securely locked to en- 
gine shaft with Nylok Cap Screw. An 
added advantage of Republic Nylok 
Bolts and Cap Screws for some appli- 
cations is their ability to seal against 
fluid escape when wrenched tight. Ny- 
lon pellet in bolt body blocks flow of 
fluid along helical thread path 


ening, reversal, or replacement—without loss of hold- 
ing power. 

The unique characteristics of Republic Nylok Bolts 
and Nuts suit them perfectly to many tough fastening 
problems. Permanent locking is provided by a nylon 
pellet imbedded in the fastener body which forces a 
tight, metal-to-metal lock between opposite mating 
threads. A positive grip is maintained wherever 
wrenching stops. Resiliency of pellet allows both 
adjustment and re-use. 

It will pay you to explore these and other advantages 
of Republic Nylok Fasteners in relation to your as- 
sembly requirements. For details, contact your nearest 


Republic Office, or mail coupon. 
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setebesdod bli 


ECONOMY, CORROSION-RESISTANCE, AND PAINT-HOLDING SPECIFICATIONS make 
Republic Electro Paintlok” Sheets ideal for this unusual product. Produced by the Self 
Sett Mouse Trap Company, Cleveland, Ohio, it is a fully automatic mouse trap. Mr. E. 
S. Coughanor, President, found Republic Electro Paintlok best by actual test for every 
requirement. If you want to “build a better mouse trap” in your product field, the fea- 
tures of Republic Electro Paintiok may work to your advantage. For details, mail coupon. 


REPUBLIC COLD FINISHED ALLOY STEELS provide required 
reliability in gear components of this portable electric saw 
produced by the Black & Decker Manufacturing Company 
Towson, Maryland. The strength and toughness of these steels 
enables Black & Decker gears to shrug off repeated shock 
and heavy loading— and come back for more. Republic Cold 
Finished Alloy Steels may ovide the perfect answer to a 
tough application or produ n problem troubling you. Ser 

coupon for further data 


MELTING POT AND FLYWHEEL SPECIFICATIONS for these castings 
produced by The Union Metal Manufacturing Company, Car 
ton, Ohio, call for a pig iron with great machinability, der 
sity, and heat resistance choracteristics. Over the years, the 
ideal answer to these requirements has been Reput 
Chateaugay Pig Iron. Exclusive with Republic, Chatea 
combines high carbon witt usually w phosphorus an 
copper-free. Chateaugay's uniform distribution of cher 
elements produces a dense grain structure which results 
nomical machining, plus excellent heat- and wear-resista 


For more information, ma up 


REPUBLIC STEEL CORPORATION 
DEPT. PE -5449 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 


[) Nvylok Nuts 
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how much Dust 
can a filter 
collect? 


UP TO 99.99% 


* 2 Microscopic barbs on the live fibers of 
if if uses Felt make felt the ideal filtering medium. 
These scales collect and hold dust parti- 
i cles. They also encourage “build-up” or 
ww E STERN -E LT: | eaking which actually increases filter effi- 
} ciency. At the same time, their natural 
interlocking action holds fibers tightly 

Such efficiency is possible in a Hersey reverse- together, through years of flexing. 


jet filter with particle size of 5 microns and a For helpful engineering information on filtration 
pressure drop of 1% inch of water. felts, write 


Felt can be used to filter solids from solids, WE STERN 


solids from liquids solids Tases is 
lids from liquids, or solids from gases. It is Dept. i 


used effectively in fuel filters, air filters, 4021-4139 Ogden Ave. 


; - Chicago 23, ill. 
chemical filters, respirators, or dust collectors. 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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DE LAVAL 


moO PUMPS are now more versatile than ever 


De Laval IMO pumps have proved that they do a dependable job over long 
years of service. The reason is IMO design simplicity. These constant 
displacement rotary pumps have only three moving parts—smoothly 
intermeshing rotors that propel the fluid axially in a steady flow without 
churning, pocketing or pulsation. There are no timing gears, cams, valves, sliding 
vanes, or reciprocating parts to wear or become noisy. Quiet, compact 


IMO pumps are excellent for direct-connected, high-speed operation. 


p Discharge flanges are 

Inlet can be rotated to infinitely varied. You can use 

suit installation arrangement. ar Mureri mele haeliliele (celts 
piping method to suit 
installation requirements. 






pepeenere 


SHeepeeery 


ay 


f’ 


Nodular iron 
casings for high 7 ttn. \ 3 
pressure service have 
high shock capacity. 


Any position mounting is as 


lett tis) Modis ti Miclaia Mure iiieelio us 












In addition to these basic 
pumping advantages, the 
improved IMO gives you 
unportant neu benefits shown in 


the cutaway illustration below. 





DE LAVAL IMO PUMPS 
can also be used as 
hydraulic motors. 


Designed for either 
conventional packing or 
mechanical seals. Sealing 
method may be 
changed in your plant 
with a simple kit. 


Higher pressure units are built 

by adding idler rotor and housing 
sections to the low pressure design. 
Parts for the same rotor size are 
interchangeable over the 

entire pressure range. 


Internal parts are designed as a package 
so that units can be built into your machines. 


Bulletin 3001 gives data on improved De Laval ay 18) 2 L 


IMO pumps. Send for your copy today. 


EWAN 1 MO Pumps 


DE LAVAL STEAM TURBINE COMPANY 


801 Nottingham Way, Trenton 2, New Jersey 
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Here’s a control valve 


that assures you 


50 


leak-proof 
service 


CIRCLE 134 READER SERVICE CARD 


Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 
draulic fluid or oil as the pressure medium... at 
operating pressures to 300 psi. Use it to activate 
single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 
stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 
stem. Lubricant reservoir in base reduces frequency 
of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials—bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from 14” to 1’... small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NIcHOLSON AND CoMPANy, 14 OREGON ST., 
WILKEs-BarRRE, Pa. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300... cover- 
ing design, construction, sizes and 
applications for the Model 300 


OF WILKES-BARRE 
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ALLEN-BRADLEY 


MANUAL STEPLESS 
RESISTANCE TYPE 


Graphite compression disc resistors 
provide smooth, stepless starting of 
polyphase squirrel cage motors— 
prevent lamp flicker. Operated by 
a hand lever, the smooth starting of 
the motor is under the control of the 


operator. 
BULLETIN 640 


MANUAL 
AUTOTRANSFORMER TYPE 


Recommended where the character- 
istics of the driven load or power 
company rules require reduced 
voltage starting. Double breok, 
silver alloy contacts are standard 
for air-break starters... copper 
contacts for oil-immersed units. 


BULLETIN 646 


AUTOMATIC PART- 
WINDING TYPE 


For use with squirrel cage motors 
having two seporate parallel stator 
windings. Two types—Style A, two 
step starter; Style B, three step 
starter having resistance in series 
with motor on the first step. 


BULLETIN 736 








AUTOMATIC GRAPHITE 
RESISTOR TYPE 


Graphite disc resistors are auto- 
matically inserted in series with the 
squirrel cage motor at starting. 
These resistors can be steplessly 
adjusted for motor and load con- 
ditions, resulting in remarkably 
smooth acceleration of the motor. 


BULLETIN 740 


AUTOMATIC MULTIPOINT 
RESISTANCE TYPE 


Meets power company starting cur- 
rent rules on network systems. Re- 
sistors are automatically inserted in 
the line at starting, and are short 
circuited in steps at definite time 
intervals which can be adjusted 
from 1 to 5 seconds. 


BULLETIN 74] 


AUTOMATIC STEPLESS 
GRAPHITE RESISTOR TYPE 


The ultimate in velvet smooth ac- 
celeration of squirrel cage motors. 
Lamp flicker on network systems 
used for both power and light is 
eliminated. The graphite disc re- 
sistors are compressed avtomati- 
cally . . . smoothly and steplessly. 


BULLETIN 742 


AUTOMATIC 
AUTOTRANSFORMER TYPE 


Utilizes on autotransformer con- 
nected in open delta to reduce line 
voltage for starting squirrel cage 
motors. Taps ore provided on the 
autotransformer to adjust the volt- 
age applied to the motor. 


BULLETIN 746 | 








ALLEN-BRADLEY 


Allen-Bradley Co., 1315 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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< 


“S 


Design may be affected when 


springs must carry current. 


Good electrical conductivity or low electrical resist- 
ance of spring materials must be considered in rela- 
tion to working stresses. When springs must carry 
current with a minimum of heating, the copper base 
alloys offer the most logical choice for the spring 
material. But most of these alloys are relatively low 
in strength, and the elastic modulus is low also. 
Since both the strength and modulus affect the de- 
sign, conductivity and stress must be taken into con- 
sideration right at the start. 


This conflict between conductivity and strength may 
be better understood by referring to the bar chart 
Here, the bars to the right of the vertical line show 
the approximate relative tensile strength while the 


bars to the left indicate relative electrical conduc- 
tivity of commonly used materials. 


MUSIC-WIRE ..... 
OIL TEMPERED WIRE . 
PHOSPHOR BRONZE . 
SPRING BRASS. . . . 


BERYLLIUM COPPER . 


Requirements for good conductivity mean generous 
cross sections and low stresses which minimize the 
creep tendency of constantly stressed springs. 


A.S.C. research and experience is at your service in 
all fields of spring usage. Write for your copy of 
“Spring Design and Selection — in brief.” 


CONDUCTIVITY VS. TENSILE STRENGTH 


CONDUCTIVITY ... PER CENT OF COPPER TENSILE STRENGTH ... POUNDS PER SQUARE INCH 


Associated Spring Corporation A General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
B-G-R Division, Plymouth and Ann Arbor, Mich 

Seaboard Pacific Division, Gardena, Calif. 

Cleveland Sales Office, Cleveland, Ohio 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 
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Raymond Manufacturing Division, Corry, Penna 
Ohio Division, Dayton, Ohio 
F. N. Manross and Sons Division, Bristol, Conn 


San Francisco Sales Office, Saratoga, Calif 


William D. Gibson Division, Chicago 14, II! 
Milwaukee Division, Milwaukee, Wis 
Dunbar Brothers Division, Bristol, Conn. 


Wallace Barnes Steel Division, Bristol, Conn 


s8o9 
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Nylon replaces metal in this idling 

cam made by Chicago Molded for 

Holley Carburetor. By injection 
molding it of nylon, Chicago Molded elim- 
inated 3 operations— hardening, stamping 
and assembly. This cuts production costs 
50%. Chicago Molded went even further 
and designed a unique mold with remov- 
able sections. This represents advance 
planning for easy changes in the number 
and sizes of the ratchets at lowest expense. 
Picture how this kind of foresight could 
keep your costs down. 


One part replaces three in this 

paint spray gun body developed 

with the help of Chicago Molded 
By injection molding it from nylon as a 
single part, Chicago Molded eliminated 
several machining, polishing, buffing and 
plating operations previously required for 
metal guns. In addition to the cost-cutting 
advantages of this new nylon design, it 
two-thirds lighter, is not affected by sol- 
vents, and makes a tighter air seal than 
die-cast aluminum. Do you have a similar 
part or component? 


‘ } , 
actually made 


E ngineere¢ 
CMPC., the 


Ways 
Chicago Molded might cut 
your parts costs 


An injection-molded—31” x 16” 

— styrene cover replaces a die 

cast part at a lower cost in this 
Magna Bandsaw. Furthermore, the 
color’s in the plastic, eliminating the 
cost of painting during manufacture. 
And the cover can’t chip, peel, or fade. 
Chicago Molded’s engineers can sug- 
gest ways to make good products better 
and at lower cost through the use of 
molded plastic parts. 


LET CHICAGO MOLDED KNOW YOUR COST PROBLEMS CHICAGO 


it may be possible to solve them and make a better 

product too—with a slight change in design, or material, MOLDED 
suggested by Chicago Molded. Our engineers have excep 

tional experience in doing just this. Your problems are PRODUCTS CORPORATION 

their job. So let us know if we can be of help. Contact 1032 North Kolmar Ave., Chicago 51, tL 





—_—— 
OE 
_ 


> a 


Forethought 
costs less than 


\ Afterthought 


» 
\ 


Design 
These in 
When you 
Begin! 


If you need mechanical 


or electrical counters in 





any of your new products, 





here’s a word to the cost- 
wise designer: Design them 


in, when you begin . . . don’t tack them on later. 


Series 1370 High Speed Counter (1500to 2500 = 


‘ . 7 , . : rpm) built into a wide variety of equipment 
For if you'll give us a chance to work with you, right ’ 


from the beginning, chances are we can save you time 

and money by adapting or modifying a standard OUue, eee 
Veeder-Root Counter to your needs . . where you might 

get into a costly special job if you went about it alone. 


What’s more, you save time in your engineering, 
e e t=) 


*hasing and assembly dep: ents. 
purchasing and assembly departments Veeder- Root 
i ) 


Count on Veeder-Root to help you in every INCORPORATED 


way ... from design to delivery. Write: Hartford, Conn. * Greenville, S. C. « Chicago 
New York « Los Angeles « San Francisco * Montreal 
Offices and Agents in Principal Cities 


Series 
1205 Reset 
Magnetic Counter with ponel “ 


mount and lock and key Series 1122 Smoll Reset Ratchet Counter 


Special Longitude Counter, one 
of many made for aircraft navi- 
gational equipment. 
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McGILL CF CAMROL bearings 


eliminate the cost of producing and assembling 
improvised cam follower, track and guide roller units 


THESE CAMROL ADVANTAGES SOLVE COST, DESIGh 


PRODUCTION AND PERFORMANCE PROBLEMS 


e AVAILABILITY « INTEGRAL UNIT CONSTRUCTION 
e HIGH LOAD CAPACITY « SMALL RADIAL SPACE 
REQUIREMENTS * HIGH SHOCK RESISTANCE e PRE- 
CISION ACCURACY e« SIMPLIFIED LUBRICATION 


You can simplify design and cut cost with CAMROI pre- 
cision cam followers. Procurement, production and 
assembly of components for improvised units are elimi 
nated when you specify CAMROL bearings that are avail- 


able from stock. 


McGill developed the original roller bearing cam follower 
and perfected the CAMROL design through 25 years of 
application experience. Its full type construction provides 
exceptionally high capacity in an integral unit of a 
flanged, specially heat treated stud and heavy shock re- 
sistant outer race. Grease lubrication is simplified. Plain 
bearings require constant oil lubrication and bolt mounted 


ball bearings races crack under equivalent loads, 


McGILL MANUFACTURING COMPANY,INC., 201 
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Preci 

outer race OD, 

members. Ease 

operation in an 

roller applicatior 

same roller diameters fo 

PRE-LUBRICATED SEALED 
CAMROL BEARINGS 


These bearings combine 
ar ( YR ser 


A 
engineered ¢ lectrical produ is © 


M°GIL 


precisior needl 


NORTH LAFAYETTE STREET 
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COST-CUTTING IDEAS FOR COMPONENT PARTS 





Plus-tensile cold formed 
into stamped components 


Only the stamping method of produc 
tion offers such an unrestricted latitude 
of material selection. With stampings, 
strength can ve designed right into a 
product or component part. It can be 
specified into the basic material and 
improved during the stamping process 

. it can be predicted, controlled and 
maintained Strength in Stampings can, 
in fact, be higher in proportion to 
weight than is possible in any other 
metalworking process, 


Mi 
CIS SIRES 

tye) 
§.f5, ore 
Lom ABy | | 
4 STH? | 
i pe Bf 
LEAS 89) i 





zat 


All parts, pieces 


Poe. thei 


or units are designed 
predetermined end us¢ 
The end use pretty much dictates the 
material to be 
ponent 
metal, 


istics of the part completely controlled 
t t 


used in making the com 
Only in stampings are the 


finish and inherent character 


and established betorehand by the de 
sign demands. With stampings, there 
is no need to sacrifice strength to gain 
other desirable properties And in 
Stampings, strength is achieved and 


not just approximated. 


Durability is another quality inherent 


in every stamping. Because stampi 
are not fragile, they will not break 
crack even when thrown out 
or dented by careless handling. 

The resilience which characterizes 
stampings adds to their versatility in 
production, finishing and to 
the manner of their final assembly with 


shipping, 


other stampings, other component 


parts, to form a finished product. 
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How to get permanent close 
tolerances without costly machining 


Because the side housings of the Fawick Typical tolerances in 
Airflex Type E clutches are stamped stamped housings 
to close tolerances, no costly machi 005 OOS ; 
ing is required before assembling notes on shop drav 
This unique clutch puts all the load equally spaced 
on torque bars which rest on the 
stamped housings. The clutch design 
takes full advantage of the inherent 
strength of the positioned steel 
The Fawick clutch assemblies are 
used in a wide range of sizes for clutch = 
and brake applications in heavy-duty forming problems 
original equipment 


Gang piercing prov des the requir 


dimensional and location accuracy of 


within toler inc 
minus .0O5” while parallel 


are maintained. COMMER 


to meet such stiff stam 
‘flects its sk 


nce in handling 


requirements re 


gf UNUS 


holes and slots without the cost of 
nultiple drilling Slotted openings 
integral tabs are formed without met 
fracture. The sharp bottom 

straight sidewalls 

Yet close toler 


maintained on these dimensior 


require 


ances must 



































COMME: VALE Ld 
shearing & stamping 
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B. F. Goodrich Rivnuts’ 


B.EGoodrich } 


save time, cut costs by doing... 





Do you have dual 
fastening problems 
like these? 





— 


c 


sane Tp 


ha ladda _$ld td hdd ddd 





replaces awkward 
g socket (A). Plug 
ther side. Result: 
ASSC¢ mt ly cost. 


RIVNUT 











TWO JOBS IN 
OnE PEs minaaays 


Lill 
MY 


ULE 


Lg 


bv 


B. F. GOODRICH RIVNUTS cur cost 
because they rivet two parts toget 
nut _ for a rd. And 
 Agcon yn! Rivn can “tly nstaiied from ofr 
n attachment b o tron 
cabnee apping, clinchin 
the transformer 
| cover f 


1eTes 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 
Demonstrates with mot 
ou can use Rivnuts ¢t 
WITH and TO. Explains 


yOur I writing t 
B. F.Gox aa Aviation +e jucts 


ept Pl ‘ices n, Ohi 
aitsce Corp 


B.EGoodrich aviation products 
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HOWARD 
and New Howard 


(FORMERLY WESTINGHOUSE) 








Illustrated here are a few of the motor parts sets in the tion, as needed. Whatever your application, there is a 


complete Howard line. They are currently handling the 
} 


ower requirements of portable power tools, floor polish- 
I 1 f 


r h r 


standard Howard parts set or variation to match your 


specifications. If your requirements are in the range of 


ers juice squeezers and thousands of other widely varied ratings from 1/200th to 1 H.P., check with Howard 
applications. Designed to be built directly into the today 
} } 


housings of products and appliances, Howard Motor Now also exclusively available from Howard are the 


Parts Sets include armatures and fields, brushes and former Westinghouse Motor Parts Sets. Contact Howard 


brushholders, rotors, stators and fans—in any combina- for samples and specificat 


ions 


ARMATURES ALL MODEiS: 


»>HAFPTS 
Outside | Inside | Core Sizes 
Diameter | Diameter! Available 


Shafts are gr 


INSULATION 
Armatures | 
tK 





iture i 





LAMINATIONS 
Laminat 





ex} 





4 

< 
aou 
cut 





steel 
MISCELLANEOUS 
Brush holders 
teel or upon request. Spe 
bakelite 





can be either statically or dynan 





UNIVERSAL & D.C. 1/200 to 1 h.p. * SHADED POLE 1/2000 to 1/8 h.p 


Other Howard motors: / innuCTION 1/1400 to 1/8 h.p. * SERVO MOTORS « GEAR MOTORS « BLOWERS 


HOWARD INDUSTRIES, INC.,1750State St., Racine, Wis., Telephone ME 2-2731, Teletype: RAC344 


208 S. LaSalle St., Chicago 4, CE 6-5126 ie 
942 S. La Brea Ave., Los Angeles 36, WE 8-2444 

Room 4822, Empire State Bidg., New York 1, LO 4-7992 
300 Broadway, Camden, New Jersey, WO 4-9733 


DIVISIONS ne ELECTRIC MOTOR CORPORATION (Cs) CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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Representatives in 
Principal Cities 
Consult Your 
Classified 

Pnone Book 
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PERSPECTIVES 


in design and development . . 





: so oe Designing the present-day guided missile means designing for a specific 
Making Missiles ening the | y guided missile means designing for a speci 

. a type of mission. The complete missile system is usually defined in terms of 

} ersatil this limited objective, behind which lie an operational philosophy, geog 


raphy and even political factors. Any attempt to use the missile for a 
different mission requires many changes in the major parts of the system 
such as the guidance system or the ground environment. This differs 
from the design of, say, World War II aircraft where no detailed specific 
mission had to be known 

Such a close linking of mission, environment, operational philosophy, 
etc., can only be regarded as a limitation of present missiles. One big 
result of this design approach is a greater chance of earlier obsolescence 
of the missile. It can be easily outdated by technical advances, which take 
place daily, and changes in operational philosophy. Of course the missile 
designer is close enough to the R & D field to be able to anticipate and 
incorporate some of the latest technical advances. But he is not in such a 
position regarding operational concepts, which can suddenly appear with 
out warning—throwing a good design into operational uselessness 

Ronald Smelt of Lockheed Missile Systems Div. says, “While it is de 
sirable that the missile system should be designed to have versatility, it is 
surprising how little this examination of alternative missions has entered 
into present missile system development. Practically all of our present 
systems have an extremely low rating for versatility. While the proponent 
of piloted aircraft will probably attribute this to the relative inflexibility 
of the missile’s guidance and control equipment, in contrast with the adapt 
ability of the human pilot which it has replaced, this is only a half-truth 
Already the basic components are becoming relatively standardized for a 
whole group of missiles to perform varying missions. The fact is that there 
have been few attempts to build versatility into our present missile sys 


tems, because there has been little demand for such versatility 


New Concept “But,” Mr. Smelt continues, “there are signs of a change in this outlook 
a In the near future the ballistic missile concept can be expected to enlarge 
Expected into a complete spectrum of vehicles ranging from moon machines and 
satellites to offensive and defensive ballistic missiles. There are already 
a very large number of alternative missions which can be performed by 
such vehicles, and the number is increasing. As development of the bal 
listic missile continues, we can expect to find vehicles and systems which 
are planned from the beginning to satisfy a number of related operational 
requirements. It may be possible for an offensive ballistic missile systen 
after minor changes in the direction of larger payload and therefore shorte: 
range, to be converted into a defensive or anti-missile system 
Because the missile designer must work much more closely with th 
operational groups in the military services than was necessary in earlier 
aircraft design, he much consider both—technological advances and opera 
tional philosophy in determining new requirements. However, thes 
operational philosophies are usually novel and have not been tried out 
in the field; in fact, the operational plans are often determined to a great 
extent by the technical possibilities. This complicates the challenge specific 


technical advancements result from definite R & D efforts—which. in turn 


are usually the result of a new operational concept Paul Anderson 
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S3-way savings for Chrysler Corporation 


when one SPEED 


Four parts eliminated... 
Parts cost reduced 40 


Assembly costs cut 12°... 


All these savings were accomplished when the 
Chrysler Corporation switched to a Tinnerman- 
engineered SpeeD Nut Brand Fastener devel- 
oped to hold car and truck window vents in 
place. The all-spring-steel fastener serves as 
a friction brake to hold the vent at any 
desired position. 


You, too, can achieve savings like these on 
parts for your assemblies . . . a no-obligation 
Tinnerman Speep Nut Fastening Analysis will 


quickly locate the places. Your Tinnerman sales 


NUT replaced 5 parts 


representative will discuss your problem, 
arrange for the Analysis. He’s listed in your 


Yellow Pages under “Fasteners.”’ Or write to: 


TINN ERM™MAWN 
Dept. 12 


PRODUCTS, 
P.O. Box 6688 


inc. 
Cieveliand 1, Ohio 


TINNERMAN 


>, Ee. 
—_ a 


' FASTEST THING IN FASTENINGS 





CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds $.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Buady GmbH, Heidelberg, 
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Product 
Engineering 





INDUSTRY 
of DISCOVERY 


AVG LAM 44 





Counterweights, rotating elements and radiation shields from Fansteel and Firth Sterling show how 


HEAVY METAL 


soives weighty problems 


A group of tungsten alloys with a deceptively simple 
name is tackling complex new iobs. Here’s how 


you can put these high-density materials to work. 


ANNESTA R. GARDNER 


T 


heavy me 


igsten ind the 
ion (MIL-T-21014 Aer 


1 indard because no tw 
ictly alike. Even th tal 
range of densit 


Mallory 100 
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Typical Properties of 8 Weighty Metals 


Heavy 
Metal 
(90% alloy) 


Specific gravity 17.0 


Specific heat, 0.033 
btu Ib /°F 


Thermal 650 
conductivity, 
btu hr, sq ft, in. 
F 


Thermal expansion, 
x 10> * in. in. °F 


Electrical 
conductivity, 
(% 1ACS) 
Tensile strength 
soft 30,000 50,000 60 ,000 2,000 
hard 45,000 100,000 100,000 
Elongation, % in2in. 20-50 2540 6-35 


Modulus of elasticity, 16 
lb sq in. x 10 


Workability rating 


Price, $ Ib 


Why It’s Used 


There Are Many Kinds 
Just t go, Ni 


These, Too, Are Plus Values 
| 
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Space savings .. . 

possible with heavy metal are illustrated by this photo-diagram 
For equal weight or equal radiation shielding, volume would 
have to be 1/2 again as great if the block were made of lead 
2/2 times as great if it were made of steel 


Another Important 
| fact explain 


} 


Machinability . . . 

of heavy metal shows in Kennametal component made fron 
a 95% alloy. Turned from a rough compact, it has a 15-20 
microinch finish. It demonstrates weight concentration too 


Though hollow, only 6 in. dia, it weighs over 50 |b 


Who Makes Heavy 
| | ; 


REPRINT of ; ir? é € " ained for sur ret 


or you erer 
file by checking Reader Service 


side back available see C 


Reprints 


EDITOR'S NOTE 
that cor ° 
Employmer 
Put,’ Dec 
Elements July ‘56 
Information on fan 

and similar applications will be found in “Gray 
Jan 20 ‘58, p 52; “A Fresh Look at Leaded Stee 
p 72 


For background information on atomic ener 


that may need radiation shielding, see ‘Atomic Energy 
Facts,” Apr 14 ‘58, p 52 
p 72 


Midget Batteries 
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thermistors? 


resistance elements? 


thermocouples? 


for 


MEASUREMENT IN SOLIDS 


Increased operating temperatures in highly stressed 
materials call for knowing the exact temperature at 


the exact point. Here are several ways to get it. 


W. H. GIEDT 


I hermistors resistance 


Thermocouples 


I—THERMISTORS 
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Skin metal... 


7 of small disk is half of the thermocouple 


m here. Tormnal on stale le thermally Thermocouple is embedded 


If to disk but produces electrical potential in threaded plug small enough to scre 
portional to temperature at junctior unction (indicated by dotted e 


per part after junction 








IiI—THERMOCOUPLES 


Thermistor is distinguished . . . 


; ‘ 7, s<istaor 
itive ) r anc 


II—RESISTANCE ELEMENTS 


t ) 
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Performance of the 3 Temperature-sensing Methods’* 





Possible | Typical 


Min dia, in 
Method Temperature output 


range, F y A Mfg. | Install Bare Insul Encased 


ohm ohm 
Thermistor 200 to 900; 0.03 


poor stability > 350 | F 


(room temp } 


Metal resistance 
element 
Standard 0.002 , 
Special | 


ohm ohm 


(room temp.) 


Thermocouples 
Metal-to-metal 


Carbon-to-silicon 
microv 
carbide 180 . 


but 





resistance is high 





*All values approximate; environment and installation will influence read 


ise uet es OSS ay eo Ba B42 + a ee 


Other Thermocouple Pairs 


JUNCTION MATERIALS RESPONSE 
MICROV F 





chromel constantan 40 
constantan 31 


chromel alumel 22 
tungsten graphite 15 (300 to 2400 F 


Appr 


EDITOR’S NOTE: More 
severa previous art 
Thermally Sens 


Thermistors 


54 


vs temperatur 
graph Mid-Oct. ‘5 
' ) Thermocouples 
in. in dia (B & 
covered in articies 
ti x00 | tl 
Temperature Measur 


ind onh describes most of 


00 | Thi 
the combination o tie ind heavy 


ngthen time befor ple break 


provides detailed 
and Temperature-me 
pares bulb, Dimeta 


meliting-cone types 
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NEW HARDENABLE 
TITANIUM 


for springs, aircraft skins, 
pressure tanks, rivets and 
bolts, and honeycomb 


Age-hardening alloy developed by Crucible Steel Co. of America and 
designated B-120VCA combines high strength (up to 240,000 psi), corrosion 
resistance of pure titanium, service temperatures of 600 to 800 F, and 

the highest strength-weight ratios available. 


ROBERT Ww CARSON, Managing Editor 


Ultimate strength, psi Eiongation, % 


190,000 6 
200,000 
210,000 
220,000 
240,000 


; 


ition-hardening 


ensil trength tal O*V InCcT psi ultimate 
ith increased time. but \ down we clevatec 
i 


iching a maximum. Consider idditional pani 
ome loss in strength e time required lor : n rial and heat 
reach maximum is not critical ' rv bi stress fo lastic deformation in 
more with little effect with temperature slightly faster rate than does th 
her hardening temperatures vield higher strengths ultimate tensile streng Note also that charpy impact 


hortened heat-treating time—again characteristic ilues show characteristic small increase with higher 


precipitation-hardening all Also, ductility 1s temperature 
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Strength, psi x 1,000 


~ 
wn 
o 


8 


wn 
o 


| 
U/timate strength 


a 


— 
Yield strength 





| Creep stress 
| (Q2% in 500 hr) 


Elastic modulus x 10® 


4 * Elongotion, % 
Charpy, ft-lb 


O RT 200 400 


Temperature, F 


600 


Elevated service temperatures . 
give these tensile characteristics for 


to 200,000-psi ultimate 


B-120VCA heat-treated 


Physical Properties 


In the 


modulus is 


solution 
l4.3 x I 


During hardening, 


the elastic 


1 little lower than for pure tita 


heat-treated condition 


nium the modulus increases to 
for the metal 
in modulus with in 

rature ibout | for each 60° | 
} 


15.3, approximately the same as pure 


is the usual small decrease 


» cu ft, or about heavier than 


i 
Lhermal conductivity is 3.9 btu hr 


it 4 of 
+} 


the value for 
i¢ Same as for pure metal 
the heat-treatabl 


is the 


pure metal 
ermal expansion is 
alloy 


rted 


' 


yrosion§ resistance for 


ording to preliminary tests 


other 


same as rep 


Itanium grades 


Fabrication 
luctility of the solution-treated 


bend radii lly 


the 


can be used than ar 
standard A-70 Manv oper 


forming at 


genera 


ommended for grade 


+" 
tions that would require elevated tempera 
' 


titanium allovs can be carried out at 


room temperature with B-120VCA. 


\n important advantage of the new alloy is its ability 


ires with other 


to take cold heading in the soft state and then undergo 
hardening. ‘This makes it possible to cold-forge rivets 
ind bolt heads with a large saving in material and ma 
chining time 
Machinability is 


illovs but 


the 
not 
parts from sheet stock 


for other 
a major factor in producing 


same as titanium 
usually is 
In general, it is handled about 
is Stainless steel sheet 


the same 


Ihe 


into springs by methods common with stainless 


new alloy can be drawn into wire and coiled 


lend- 
ency to distort during hardening appears to be com 
parable also 

Ductile welds can be made in solution-treated mate- 
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Strength-density ratio 

for B-120VCA at temperatures up to 800 F is superior to that 
of PH17-7 hardenable stainless and A-286 titanium 
in parentheses are for 0.2% offset yield strength at room 


Values 


temperature 


rial if the weld is properh 
Weld metal 


strength 


shielded from 


fon 


as the the 


tends to age ian the 


Sheet 1s 


vide nce of 


hydrogen 


honey 


Lightweight Design 


While the « ceptnional com 
resistam f B-L20VCA 


char 


ttant 


EDITOR’S NOTE: For a review of 26 new areas of develor 


ment in materials and processes, including uses for 


Bellwether With Wings,’ July 7, ‘58, p 52 


For articles in earlier issues see listing under 


new 
titanium alloys, see 
Titaniun 
annual indexes 
Forming problems are discussed in “Hot Finish-forming Ti 

July ‘57, p 146, and editor's note at end of the article list 
five earlier ones discussing forming, welding and forging. An 
article in the coming Design Digest Issue will include data on 
high-temperature properties of titanium 


69 





DESIGN FEATURES 


PACKAGED AIR 
STARTS 


TURBINES 


Commercial components went into this 
stored-air system—built as mobile unit 
for starting commercial or military gas 
turbines. Same engine powers its air 
compressor and propels the carrying 
vehicle. 

The photo shows one of the units delivering warmed, 
compressed air to start up a turboprop airliner 
Air-Torg” is manufactured by Pre-Flite Industries 
Corp., Paramount, Calif. It was designed to operate 
at low speed and power requirements, eliminating 


objectionable noise produced by high-speed start 


ing systems 








Starting a turbine 
eration. Engine is connected 
ike-off. When r 
ly 


i] id ind nein Grop 








ittached to gas turbine 
Din need Ma te! 

tr for heat exchanger 
vitch vents starting 


r to star Wp 


PRODUCT ENGINEERING * July 21, 1958 





IN NEW PRODUCTS 


CONTROLS 
FLY 
TRAINER—ALMOSI 


The simulated helicopter can’t actually 
take off. But its powered rotors and 
controls are real. When float-mounted, 
it gives the student a real tussle with 


troublesome pitching and rolling 


Student learns 


Rotor assembly 


( 





PRODUCT DESIGNS 


NUTS GUIDE THE 
TAPPER 


The nuts finished by this 
automatic tapper have work 
to do before leaving the 
machine. By supporting the 
tap, they help give accurate 
threading to blanks that 


follow. 


Nutap” has rotating double spindle 
that work alternately. To reduce tar 
breakage and wear, it uses safety de 
vices and free passage of nuts through 
the hollow spindles Manufacturer 

Schuhl and Von den Steinen Machine 


Works, Hagen-Westfalic, W. Germ 


Hollow spindle 
filled with fin a 


i 
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VERSATILE LATHE 
CUTS 
TOOL COST 


Traveling headstock of the single-spindle automatic lathe can 
machine long workpieces to close tolerances. 


For most of its operations, single-point tools replace expensive form cutters. 


Work up to 12 in. long is handled by 
double cross-slides. By using rotating spindle 
ing, tapping and threading are ff 


duced by Tavannes Machine SA 


Working cams... Massive headstock ways... . 


nar } 
i eeed 


"4 
be | 
a 


4 


Se ee tk we 
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Goodby to 


Annoyance was banished from 
this setup by additional vents 
and a switch-over from gas in 
solution to gas piped from bottles. 
Ammonia now stays where it 
should—in print-developing 


machines. 


HAAKON JOHNSON 


Chief Draftsman 
Radiation Laboratory 


University of California 


¢ 
, 


_ 


Ducts were added... 
at both ends (b) of machine, supplementing existing exhaust duct (a Be 


se of this enlarged capacity, offensive gas no longer invades print room 


Venting Capacity Is Boosted 


of venting fum 
ift | n the print 
onventional ma 
chosen be¢ LLLS« 

od wa simpler 


( p ot the hou ng 
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Ammonia Fumes in the Print Room 


Ammonie gas @ 9 ps ig — ly wotler (formerly used fo 


oguéous ommonio delvery f 
pump outside building 
Perforated tube inserted ~ 

in ploce of heoter rod 





Print - machine outer jacket 
























































Solenoid inlet valve ne 








Flow adjustment needle valve 

















Floor - mot switch 


Improved design . 
substituted bottled ammon 
solution Solenoid valve 


when operator is not at 


stalling tw 5-gal. drums of aqueous ammon 
outside the building, about 100 ft from the print 
\ small electric pump delivered the ammonia t 
1 solenoid valve on each print machine. A singl 
started pump ind opened valve Lhis worked fine 


not interrupt the flow—which 


ng the Cl vears the 


Gas Goes to Work 
\ heater | 


the aqueous 


vas Tep cd | 


the machine 


hamber 

, , 
solenoid 
1 tim 


With thi 
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NEW SUPER ALLOY 
BIDS for HOT JOBS 


It’s in the range from 1200 to 1800 F that Rene 41, in 


sheet form, claims superiority. 


Here are facts and 


curves comparing it with other high-strength alloys. 


F. KENNETH IVERSON, Chief Metallurgist 
M. A. POHLMAN, Metollurgist Special Products, Cannon-Muskegon Corp 


oined the 
rallovs Its high 
| l ¢ gC 1 1S Cspecl 
between 1200 Also note 
these important properti¢ 
e Improved stress rupture strength 
e Good ductility and formabilit 
© Low distortion 
@ Good weldabilits 
® Resistance ti TroOSs1 
When | itation-har higher 
trength makes this nickel-base 1 rial the 
uperalloy obtainable in sheet form. (Strength values 


t D imd TOC al ght n ch 


tensile 


trongest 


Compared with Castings 
ynger than 
lower and 

nical properti 
often makes them less reliable and, conse 
may bring their guar | properties lowe 
wrought alloys. Fur 


rmed into lightweight ( roduc such as 


castings cannot 


mb, when a high stiffness ratio is 


Other Comparisons 

ve 1800 F the cobalt-bas« uperalloy L605 ha 
rm, but at 1000 to 
half that of Rene 4] 
high strength through 


range of temper 1 t is not economical 


Although the new alloy 

ice 

remain below rom room tempera 

ibout 400 F. the low ) tecl like $340 

their high ultimate streng above 250,006 

m about 300 | up to 9 _ the hot-work 

l and di teels have tensik treneths of about 

psi. By comparison ne +1 has about 

180,000-psi tensile strength throughout the range from 
oom temperature to LOO0 | 

Its improved rupture ength is about 10 high 


than for Hastellov R, the 


superalloy availabl 


76 


is sheet. But 
ibout 1,000 p 
of testing . 

These mechanical 
rupture is the main consider 
of Rene 41 over Hastellor 
shape Or design Ho 
the 60 in 
yossible, even desit 

Substituted in par ( igned from super 
than Hastelloy | 


illows the part t 


mechanical prop 


before 


Workability Data 
Although readil 
less machinabl 
bending, | 
formation as | ss steel, without crack 
However rking the new alloy requires m 
power because 1 1 slightly higher vield strengtl 


springback. Room-temperature 


i 


ind also more 
ties of Rene 41 annealed for working are 
Ultimate 134,001 


Elongatior 
Hardne 
For process ann 
rapidly to 1950 I 
solution temperatures or slower cooling caus¢ 
hardening which lowers ductility. Because this 
has low warping, the rapid cooling gives little distorti 
Although the alloy is readily weldable by helium-g 
tungsten arc processes, current should be kept to a 
minimum to insure¢ narrow heat-affected zone. Th 
gas allows a 50% reduction in welding current. Othe 
welding tips 
e Use minimum 1 
@ Back up witl 
@ Solution-treat 


them rapid! 
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Ultimate Tensile Strength 


AS TORDUE EL aa 
1300 1400 1500 1600 
Temperature, F 


1100 1200 


Tensile Properties of Superalloys at 
Elevated Temperatures 


curves are for precipitation-hardened sheet material 


140,000 Rene 4/ 


120,000) 


Hastelloy R 





incone/ X 





80,000 | 


a 
a 
=< 
o> 
Cc 
@® 
- 
- 
~ 


Hostelloy X 





J2/ Stoinless 


20000+ 3/0 Stainless 


= 
1400 
Temperature, F 


1000. 1100 1200 1300 


Corrosion Effects 

Oxidation-resistant up to 1500 I the alloy loses less 
than | 100 hours Normal process iInnealing im 
iir is not harmful. But for long 
00 bk, this materi is not 


ittack 


mil in 
periods of set 


ibove 2 recommended be 


cause of detrimet 


Size and Price 
Sheet down to 0.010 in 
48 x 120 in., and foil down to 0.001 in 
in widths of 84 in 
Present prices, $8 to $10 per Ib, 
production. When production 1s stepped u 
for thi ibout the same 


; 
vacuum-melted, 


thick is available up to 


can be obtaine 


are high because 
limited 
the price 
for othe: 


material should be 
high-strength nickel alloy 
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1500 — 


—EEE | i - = 
40) 018) 400 1500 1600 


Temperature, F 


0.2% Yield Strength 


; informat 


EDITOR'S NOTE: Additionc ) 


temperature materials are discussed 
Nov 11 ‘57, p 84 


of TiC 


Titanium Carbide 


propertie with superallc 


and physica 
High-temperature Stainless Apr ‘57 


mechanical properties and str 


less steels between 600 F and 


uctura tad 
1400 F 


Nitride-bonded Silicon Carbide,’ Feb ‘57 
bonded 


resistance to abrasion and corrosion 


specially ceramic with improved h« 


Metals at Elevated Temperatures Oct ‘56, p 
cusses basic design questions for ma 
atures 
High-temperature Materials Sept ‘56 
alloy systems used 


and trends 


early developments 


methods of evaluation 


jterials at elevated t 


1700 





best way to 


Put motion on record 


Under its quick and reliable eye, fast- 
moving parts show a “‘cardiogram” of 
their acceleration and velecity that can be 
read quickly off curves. Author compares 
drum camera with its three rivals. 


Dr. KARL MAIER 


Manager, Advanced Research and Development Dept 


Olin Mathieson Chemical Corp 


rmittent record 
rast, the 
record in 


off curves 


drum 
ontinu which 


ration i ( i irecth 


ELEMENTS OF THE CAMERA 


} 
time-<di place 
] : . 
drum-t 


nent) records are being 
imera at the Winchester 
kinematic 


parts to be 


light-reflectin 


inalysis of automatic 


tudied are provided with 


markers, such as white 


mcave grooves machined into the parts, 
ort cylindrical pins. ‘These markers are 
bright light source and send reflected 
the camera's ¢ 
remain beams pass through the 
lot, and the evlindrical 


on the 


trace of the moving 


1 
pe Ih; 


condensing lens 


his 


them surface of the rotating drum 


points 
rding, drum speed is ¢ 


ded SVi_ h onou ] 


onstant and timing 
vy along the edge of the 
i flashing argon light. It’s actuated by 
it known frequency up to 1,000 
ond. High-sensitivity film is 
istman Verichrome Pan 


VP 213) 
ng of ASA-100 


\ recording paper 


employe d, 
with film 


may also 


“| 


La 
* 


her 
2 
- 


\ 
> 


Mechanical recorder . . 


vs A 
AE 


fe 


is simple, but records linear motion only 


Methods for Recording 





Mechanical 
Drum Recorder 


Electrical 
Potentiometer 
Recorder 


High-speed 


Movie Camera 


Drum Camera 





Method of Indi- 
cating Position 
of Moving Parts 


Mechanical scriber 
in direct contact 
with recording 
poper 


Potentiometer 
voltage changes 
with position 


Records full 
images of moving 
part 


Records point 
image of moving 
part 








Type of 
Record 


Continuous 
trace on 
wax paper 


Continuous 
oscillograph 
record 


Intermittent 
direct 
pictures 


Continuous 
trace on 


film 





Type of 
Motion 
Covered 


Linear 


Two- 
dimen- 


sional 


Linear 
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Flood | 


Film drum 


Camero | 


<> ah 


Test setup 


of drum camera 


50 Automatic 


; 


wire 


v 


Pa 4 


to record 


recoil 


action of 
The 


ne 


schematic 


Model Shotgun 


Vuzzle breok 


Winchester 


w 


shows light 


? 


ANALYZING THE RECORD 


I'-D record 


path through continually open camera lens to rotating drum 


Time-displacement Characteristics of Fast-Moving Parts 





Attachments 
Required 


Extension rods 
plus scribers 


Extension rods 
plus electrical 
sliding contacts 


None (uses 
paint marks) 


Very minor 
(paint marks, 
soldered pins, 
machined 
grooves) 





Capacity in 
No. of 
Moving Parts) 


Few (usually 
about three) 


Few (usually 
about three) 


Any number 





Indication of 
Displ. Scale 
(Magnifica.) 


One-to-one 


Requires 
electrical 
calibration 


By known 
reference 


distance 


Indicated by 
reference 
distance or 
special “rake” 





Indication of 
Time Scale 


Mechanical vibrator 
(tuning fork); nearly 
constant scale 


Timing generator plus 
flash bulb or oscilla- 

tor; 
variable 


usually scale is 


Timing generator plus 
flash bulb; variable 
scale 


Timing generator plus 
flash bulb; constant 
scale 


| Speed of 
Evaluarion 


| Very quick 
(No processing 


| 
| of record) 


Time 
consuming 


and tedious 


Quick 





| 


| 





Accuracy of 
Record and 
Evaluation 


Fair to good 
depending on 
weight of 
attachments 


Fair to good 
depending on 
weight of 


attachments 


Fair 


Good. No 
falsification 
by heavy 

attachments 


Recommended 
| Applications 


method 
moving parts 


for 


ona 


Simplest 
heavy 


low accelerations only 


| 


For medium to heavy and 


inaccessible moving parts 


| 
| 


For qualitative rather than 
quantitative studies; 2-D 


motion 


Simple; for any weight of 


moving parts True re 


| cording of shock + vibra 


| tion phenomena. Simple 


accurate and economica 


in film 
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forces OF friction 


A sharp corner indicates impact 
Such a continuous 
shock and vibration 

In fact, the 


mechanism. 


igainst another part record ac 


curately indicates details of not 


detectable by methods. record be 


of the 


other 
comes a “cardiogram”’ 


SPEEDING THE ANALYSIS 


An instrument has been developed by the author 
I-D 


It consists of a measuring 


it Springfield Armory to rapidly analyze curves 
for velocity and acceleration 
device rule mounted together. For easy 


and a slide 


parallel sliding, it can be mounted on a T-square. 
lor a given IT-D record, the film speed p and magnifi 
ition g are determined from the horizontal and vertica! 
inch scales of the 


measuring device. ‘To get the slope 


ingle, the disk is rotated so that its ‘tangent line’”’ is 
tangent to the point on the curve under study. ‘The 
lide rule is adjusted by properly 


lic 


cator with value of the slope 


aligning q-scale of the 
body, and aligning the indi 
Velocity 
celeration of the point can now be directly read from 


with p-scale of the 


ingle and a 


the appropriate scales at hairline of the indicator. 


Points have to be marked but there are no lines to 


be drawn and all numerical computations are eliminated 
Position of the 
only the indicator must be moved when computing 


slide rule is valid for the entire record 


Although 


it is not commercially ay 


models of this instrument 


lable 


different points 


dre Ih use, 


REPRINT of this article can be obtained for your reference 
file by checking No. E34 on one of the Reader Service cards 
inside back cover. For other reprints available see ‘Current 
Reprints” listing in this issue on page 133 


EDITOR'S NOTE: The drum camera was also employed by 
Dr. Maier to analyze dynamic behavior of helical springs 
Surge Waves in Compression Springs,’ 


under impact. See 


Aug ‘57, p 167 


Velocity and acceleration 


of any point on T-D curve can be read off directly with this 
combination of templet with special slide rule. 


80 


ITTTTTIVITITIIITITITTT 
~ = 7 millisecond a 
Flash mark Z i Operating rod 


of muzzle ~~ f 
exit 15 e 


: 


‘Receiver 


Unlocking of bolt 


Drum T-D record . . 
of recoil action shows traces of operation rod, bolt and 
Vertical indicates displacement; horizontal 


receiver. scale 


scale indicates time. 


THE DRUM CAMERA’S THREE RIVALS 


@ Mechanical drum recorder . . . offers the simplest 
way to get T-D (time-displacement) records but is limited 
to analyzing heavy parts moving at low speed and 
acceleration. A drum of high rotary inertia and covered 
with wax paper is aligned with the track of the moving 
parts. Each part is provided with a longitudinal exten- 
sion rod and spring-loaded scriber which traces a con- 
tinuous curve on the paper. 

Displacements are recorded in full scale; time scale 
is indicated by marks traced on the paper by a mechan- 
ical oscillator, such as a tuning fork—amplitude of 
oscillation is sustained electrically 
@ Electrical potentiometer recorder . is a purely 
method 
rods 


electrical The moving parts are fitted with 


extension and slide which continuously contact 


parallel wires of a Wheatstone Bridge type circuit. 


The motion changes the electrical resistance; corre- 


sponding voltage change is recorded on a moving 
film as a continuous oscillograph tracing. The film is 
usually run from a feed-spool to a take-up spool at 
variable speed, which is indicated at the edge of the 
record by intermittent time flashes of known constant 
frequency. Calibration and operation is 
difficult, and weight of the extension rod also influences 
the recording. Method 
fully enclosed, cannot be photographed. 


sometimes 


is best where moving parts, 


e@ High-speed movie camera . . . records movements 
of a mechanism at frequencies up to 7000 frames/sec 
No recording attach- 


for commercial 16mm cameras. 


ments are fixed to the moving parts. All motions 
parallel to optical plane of the camera lens are re- 
corded, giving 2-dimensional coverage. Problem here 
is that film speed from feed spool to take-up spool 
increases with time, resulting in a non-uniform time 
scale, indicated at the edge of the record by inter- 
mittent time marks. The prints give direct, illustrative 


pictures of the mechanism. However, high-speed movies 





are time-consuming and not too accurate for quanti- 
tative-data evaluation because of small picture size, 
the many pictures to be evaluated, and the non-uniform 
time scale. This intermittent-picture method also cannot 


clearly show details of impact and vibration behavior 
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what makes this fastener 


DIFFERENT? 


Several things. Rollpin® is a slotted 
cylindrical spring pin which drives easily 
hole drilled to normal produc tion standard 
locks securely in place vet can be drifted 
reused whenever necessary. This eliminate 
special machining, tapping, and the need { 
reaming or precision tolerances. Rollpin rep! 
taper pins straight pins ind set screws 


applications it will serve as a rivet 


hinge pin, cotter pin or stop pin 


And he res anothe I ith rence th it make 
the quality fastener in the field: ESN 
control builds consistent strength 














performance into every Ip . | 





uniform as to shear strength, d 








hardin SS and insertion und re 





TL ee a 


Drives easily by hammer, arbor or ai Locks securely in place without using a sec Removes readily with a drift pin without dam 


| —_ = 
, a \ 1 \ . « 


cylinder and can be readil ondary locking device; won't loosen despite im age to pin or + 
automatic hopper teed >s stan pact loading, stress reversals, or severe vibra again 
ard hole, drilled to normal pro C tion 


erances 


HOW YOU SAVE 


in tor most t ipe red, not hed 
osts are substantially 

t prec sion fit or sec- 
Rollpins are lighter 
nance is reduced with 


nd because of their spring 


rm to a _ d <9 in W " h | ELASTIC STOP NUT 
Pe ee 3), CORPORATION OF AMERICA 


ror using oversize pins. 
2330 Vauxhall Road, Union, New Jersey 2, 


= 
e . 


MATERIALS AND SIZES 


. 1 j to nut Bulletir hat self.! ina tastene 
Standard Roll; ire made | ib n steel ind Type Elastic Stop r Bulletin what s¢ cking fastener would 


Rollpin Bulletin Here is a drawing of our product 


: you suggest? 
420 corrosion resistant steel ] ‘ re ilso ay tilable in 


1 


} Nome Title 
beryllium copper for applications requiring exceptional 


resistance to Corrosive attack good electrical anti-mag Firm 


netic, and non sparking properties Stock sizes range trom Street 


062” to .500” in carbon and stainless steels. City State 
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15 PLATE-STIFFENINGS 
O 


Tests at Munich University show strength differences among various 


designs of stiffened sheet-metal plates. 


FROM ABROAD 


This article is a PRODUCT When plates of sheet metal are stiffened with channels, honevycombing 
ENGINEERING digest of 
a two-part German article 
by K. LOWENFELD in 
Der Maschinenmarkt (Wurzburg 
Ne 87 and 98, Oct. 29 
ah Mes & WORT other plates u hov im iffer the ire than the 
1] plates ve] ~ : - : oe ; 
Web thickne 
All onstruct ll 


For sandwich 


gussets and the like, the strength is increased. But how much? Researcher 
it Munich Universitv found out. Their results are shown here, 
parisons of various stiffened sheets with unstiffened, flat plat 

stitine value of the refer ¢ plate is take! » be | nd value 


1 thickne 





APPLI- 
CATION 





Single 
Torsion 
Sandwich 





o Axis 
Bending 
(single) y Axis 








| x Axis 
Bending 
(sandwich) y Axis 





Single, 
torsion } 307 








| 


Strength | bending | y lo 75) 0 8 18 


Single, 
0 


| x | 72 |28.2 | 


Weight | 
Sandwich, | | 
torsion | 48 | 23 |145|65 : 19 «(40 | 
x|116| 50] 14] 50 | | 2.6 | 2.6 |21 
Sandwich, | 
bending |y 43| 10| 12| 2 , }2.6| 26] 








3 Two layers of single channels 


Corrugated plate 
arranged crosswise 
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ineering 


a 
c 
oe 
— 
— 
> 
a] 
° 
oe 
a 


and straight ribs 
strips and angles 


17 Starlike gussets without r 


5 Round gussets 
14 Studs, 
1958 


* July 21, 


ang radiai ribs 


far apart 


agonal ribs 
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13 Straight sheet ribs and angles 


10 Starlike gussets 


COMPARED 





ORANGE <e 7e NEEDLE BEARINGS 


provide solution to many “‘problem’’ bearing applications 


Needle bearings carry exceptionally high loads in proportion to their 
size. For maximum performance, many applications, as illustrated 
below, require an effective retaining cage when (A) loads are over- 
hung, (B) mounting is vertical or (C) when shaft deflection or mis- 
aligned housings adversely affect operation. 








—— Vertical 
A | mountings 
_>— Bi 


Overhung loading 


























d housings 


How unique Orange Cage Designs Races are thru, centerless ground 
prevent skewing of rolls and air gaged for accuracy 


mp 
' 
. 2) moderate —reabig= 
Orange cage designs, wherein the iA “7Ug 
V4 

pockets are slightly narrower than Ka 
the roll diameter, assure contact 
along the entire length of the roll 


periphery to resist skewing. This 


Stamped land- 
riding cage 


construction also insures positive 


and permanent retention of rolls “\Hy7 


wW7 hi Wr? _ 7) - ~— = 
OP Oy ¢ F 4 24) KA pK NS 

Wide choice of Cage Designs best Built-up land- Ribbed Race Orange Straight-thru Race 
suited to service conditions riding cage 


This precision grinding assures the ultimate in round- 
ness, concentricity, finish and freedom from taper. When 


As the first to develop cages tor 
grinding internal diameters, the grinding wheel should 


. 
needle bearings, Orange engineers <1 
Ss 
have learned from long experience a 
that no single cage construction is 


reciprocate beyond the race bore to achieve these 
desirable results. Upper right illustration shows how 
Stamped roll- the absence of ribs on the Orange race permits un- 
riding cage restricted wheel movement and contact across entire 
surface. 


adaptable for all sizes of needle 
bearings. As a result, Orange 
offers cage designs in various con- 
structions and materials to best meet the needs of each Orange Cage Type Needle Bearings are available from stock, 
particular application, for optimum bearing performance. in a wide range of sizes from '/2" to 8” shaft diameters. 





WRITE for 40-page Engineering Reference Manual giving full specifications of Orange Cage Type Needle 
Bearings and other Orange Roller Bearings. 


ORANGE ROLLER BEARING CO., Inc. P fom 


fe) -F-¥ [eq 551 Main Street, Orange, N. J. (aang 


Needle Bearings — Staggered Roller Bearings _ 
ie) me] BEARINGS Journal Roller Bearings — Thrust Roller Bearings nae 


Cam Followers 
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Product Engineering 


curves find 


BENDING and TORSION STRENGTH 
of Thin-walled Cylinders 


O 


Safety-margin formulas are also given in this followup to the 


author's article on compression-strength curves (July 7, p. 77). 
IRENE KUSMISS Design Engineer, Walter Kidde Co 


The values obt 


aS mozmamnumq 


aing onait 
Example: All 
owable be 


I 


safety margin 
BENDING 
STRENGTH 


Radius, r, in 
(to mean of dios) 








} 
} 
| Allowable stress, psi 
Vv i 

=> 00006}+—+ Fo = Kok 

e 

S$ 0.0005} 
rea) } 
0.0004 } 





0.0003 


t 


O 





r 

| 

I 

oooort 
10 


20 30 40 50 60 
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PACKING 


trading 
— dollars 


for pennies ? 


You may be. Consider this: tiow much does it 


cost you every time you shut down a production line 
to replace the packing in just one piece of hydraulic 
equipment? Now, multiply this by the amount of 
times this same equipment has had to be re-packed, 
say, in the past three years And multiply this figure 
by the total amount of hydraulic equipment in your 
production system. 

Chis downtime cost is enormous—just for pack- 
ing. It’s far higher than the cost of the packing itself 

and a lot more than the pennies saved by buying 
less expensive, inferior packing 

It’s for this reason that packing like U.S. Match- 
less® is, by far, your most economical buy. It’s made 
in a variety of styles, each for specific applications. 
Used and recommended by many of the leading 
L 


original equipment manufacturers, Matchless is : 


Mechanical Goods Division 


packing you can trust to do the job longer, better... 
to turn downtime losses into uptime profits. 

U.S. Matchless is part of a complete line of qua! 
ity packings available at your “U.S.” Distributor, or 
write us at Rockefeller Center, N. Y. 20, N. Y. In 
Canada, Dominion Rubber Co., Ltd 














United States Rubber 
ee tr S$ Y J never w befor \ t F New Ex { a ! f r, N T. 
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BENDING and TORSION STRENGTH (continued 


SAFETY MARGIN FORMULAS 





TYPE OF LOADING | SAFETY MARGIN 





Con pression axial) 


Bending 








Transverse shear (from torque loads) 





ind bending 


aS mozmamamy 


Bending and transverse 


occurring 90° apart 


Compression, bending and shear 
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POSITIVE PULLEY 
ADJUSTMENT 


This positively linked speed 
control system reciprocally 
adjusts the variable pitch 
pulleys. Every ‘speed setting is 
positively fixed and is not 


affected by variations in load. 

















New Worthington motor drive gives you 


ACCURATE SPEED REGARDLESS OF LOAD 


c——, at? om 
SSS 4 


SA 
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NNT =", "Motel..| re). | se 









] 
inne i 


Encapsulated motor stator . 


l ial 
i i 
( ductor, pha } 
€ Class A, B or H e ceeemmmamonewene 
iterials, 1 east 3 
t Cla B ter it Of | , LOCKED 
a d eg Te Toggle in hydraulic cylinder locks 
j ta ird Cla \. : t , . t 
t DD ry, +t ther 
Allis-Chalmers Mfg. Co., Milwaukee 1 t N 


le 1, inside back cover 


log-Loc, P. O. Box 





Circle 
735. Bellevue, Wash 
~ircie 2 se ft x 
WA 
Adjustable pressure transducer . 
f | i tan {vp ind ha i flat d } 
gm a ment. Translates gas or liquid Electrical printing counter 
t ia i na table for recordin ' . f 
y ad tinents a i 
| ] j il i] t n | 
1 i} 1 i t han i 
i } i i | 
7 trument B 
\ D 1 standard { 
Diff tial and gage t ire $315 each; a t Presin Co., 12128 W. Pico Blvd., Los Angeles 64 
nodel is $34 Yuba Research and Development Center, 675 Cir 4, inside bock 
CONTINUED ON PAG 
E. H St., Benica, Calit Circle 3, inside back cover . . NUEL AGE 
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NEW COMPONENTS AND MATERIALS. . : continued 





igi tem] tures to 

Analog-to-digital converter , tempera 

iid to provide 10-bit resolution with ¢ , ip & gpm, and pre 2 

: 1024 position ul pewe F ump is for low tooth cot thr ports and mad 
- POSITK Il i 


for exampk ont 


} 


mooth transfer of driving forces 01 no additional 


:' ; = iit | SP Ee pre ; nil rated pre 
ine feeds to within 0.001 1et ration, 10W approa > i 


wel : r-tootl orl ¢ 
Although essentially a shaft wens Gear-tooth form 1 


} 
volume, as 


rradually, creating ody and ma\ 

ich inlet hydrauli r serviced it speci 

Designed primarily Precision Products, Inc., 1314 Lime Ave., 
, 


without special tool Sarasota 


elevated-tempera hy Sarasota, Fla. 
ind t systems, but lightweight models are Circle 9, inside back cover 
ind temper ilso offered. Pesco Products Div., Borg 
1 under Delivery i 60 Warner Corp., Bedtord, Ohio. 
da I ibrascope, SOS Western Ave.. Circle 7, inside back cover 
Glendale, Calif, 
Circle 5, inside back cover High-temperature alloy 
Ens wii , t  c 


; 


1 i 1 


imate and 3 psi yield. Kaiser Alu 
Electrically controls pressure ... minum & Chemical Sales, Inc., 919 N. 
t re by a simple sensing mecl Michigan Ave., Chicago 11. 


Circle 8, inside back cover 


; 
i 


Coiled nylon air hose 


th pneumat 


Directional control valve 
for hvydrauli ysten r (| 


Valve 


| iclosure, dust-tight nstruction 
Optimum Control Corp., 2930 Woodhill I ae a nyniets 
Rd., Cleveland 4. TEE NP Ry RSS DT SR ee etre “sen 


in t ] flared with a standard copper 
| 1 . . - aie 
Circle 6, inside back cover = inum body and harden operating Nycoil Co., Westfield, N. J. 
Metal-to-n | seals are bot! spring Circle 10, inside back cover 
ind pre ] 


Vals 


n 





é 


Variable-displacement pumps... / J 


lainiy of an 1 ng gear and 


lai I 


Remote control valve 


iid to be fast for its 4-i1 


CONTINUED ON PAGE 92 
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Caplugs protect nearly _— under the sun...in process, storage and transit... 


prevent damage to threads and delicate parts...keep out dirt and moisture... 


made of tough, flexible polyethylene...won’t chip, break, shred or collapse 


* 

o 

e CAPLUGS on Protective oe Co., Inc. 

° 2205-9 mwood B ; 4 

7: 

° MAIL . « ortment of Caplugs terature and 
prices to us, without obligation 


10 standardized styles... over 500 sizes in stock . 


eh F get a free handful 
#5 of Caplugs in exchange 
* “~™ for the attached coupon: 
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No. 2 of a Series 


GRIPPING STORIES 


from the files of Angier Adhesives 


92 


4 


4 


/ 
The “Do-it-Yourself” craze was a 
great inspiration to an ambitious young tile maker 
in Showerville. 


“If I make my own adhesives instead 
of buying them,” he reasoned, “I can boost 
my profits on every sale.” 


So —after some expensive preparation 
his home-made product hit the market. 
But the market hit back—and hard—when his 
tiles began popping like tiddlywinks. The money 
he hoped to save was soon transferred from 
“profits” to “dealer refunds”. 


Even if your company seems to be 
economizing by making its own adhesives, it may 
actually be wasting both money and manpower. 
But the proof may not be as evident as it was to 
our tile-making friend. Angier’s entire line 
of industrial adhesives is developed, tested and 
produced — by experts —to give you the most 
efficient product at the lowest possible price per 
end-product unit. 


Call or write today for 
complete information. 


ANGIER 
ADHESIVES 


DIVISION OF INTERCHEMICAL CORPORATION 


120 Potter St. Cambridge 42, Mass 
Midwestern Piant: HUNTINGTON, IND 


New Parts and Materials continued 


st: fittings are 
weal plate is hardened noncort ve m 
Mead Specialties Co., Dept. MV-44, 4114 
N. Knox Ave., Chicago, 41. 


Circle 11, inside back cover 


; 
| 


Low-temp primary battery 


it ] F, offeri: 
ential approximating 2 


tr temperature 


I ed that sh } 
Yardney Electric Corp., 40-50 Leonard St 
NYC. 


Circle 12, inside back cove 


Emergency 3-circuit switches . 


w, 5 amp dc-] , ic for 
| Airtron, Inc., 1096 W. Eiizabeth 
Ave., Linden, N. J. 

Circle 13, inside back cover 


Check valve 


permits reverse flow 


from its seat. Makes 


(Continued on page 96) 
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YOU 
ASKED 
oO] a 


Yes, you asked for it. Design engineers throughout the nation asked for it a 
tinuous ball bearing action slide to fit standard cabinets, without cabinet modificati 

THE MARK IT THINSLIDE. Of exiruded aluminum, only 4%” in overall width 
whose inner and intermediate members pass smoothly through the space between 
sliding unit and standard rack. With stainless steel balls, accurately fitted to men 
bers, the Mark II is quietly, quickly extended fully from rack exposing all parts 
immediately and with almost no effort! 


WRITE NOW FOR COMPLETE DATA ON THE MARK II THINSLIDE the slide that you've been wa 


IF THE QUESTION IS ACCESSIBILITY THE ANSWER iS GRANT J Jegree f tions for greatest a 


be amazed at the w 


\ t of the Mar how quickly it w pay 
for itself by allowing your equipment to be 
serviced and maintained in jig-time instead of 


down-time 
PULLEY & HARDWARE CORPORATION ae 


47 High Street, West Nyack, New York * 944 Long Beach Avenue, Los Angeles 21, California WESCON Sh 
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“Your Blueprint 
mn Plasties 


Since 1874 


Consolidated 
Molded 
Products 
Corporation 


Scranton, Pa. Binghamton, N. Y. 


94 CIRCLE 151 READER SERVICE CARD 


... plastics parts molded by Consolidated, that is. In every part 
of the globe — from Scranton, Pennsylvania to Sidney, Australia 
— people are using and enjoying products made more dependable 
by components from Consolidated. Now, with two plants working 
for you in Scranton, Pennsylvania, and one in Binghamton, New 
York, we are better prepared than at any other time in our 80 
year history to take care of your requirements. 





Ir YOU are interested in 
learning more about injec- 
tion and compression mold- 
ing by Consolidated, send 
for our new, fully illustrated 
company brochure. Write 
to: Consolidated, 344 Cherry 
Street, Scranton 2, Penn- 
sylvania. 
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OFFICE 
MACHINES Army tank ventilating 
- blower motor. 





‘ Ss 
Motor parts for 
portable electric tools, 





< —X COMPONENTS 
ar HOME APPLIANCES 


Small Motor... ha 
BIG Idea 


Motor for air 
conditioning applications, 


FOR YOUR MOTOR-DRIVEN PRODUCT 


This motor is representative of the many Lamb Electric 
motors specially engineered to provide: 
(1) the dependable power and smooth, efficient operation 
required for top product performance. 
(2) the low weight and compactness required for easy 
portability and good product appearance. 
These advantages are standard with Lamb Electric Motors, 
at no increase in cost, because our plant is aor om and 
organized to custom manufacture on a volume basis. May we 
demonstrate? 


THE LAMB ELECTRIC COMPANY «+ KENT, OHIO 
A Division of American Machine and Metals, Inc. : 
In Canada: Lamb Electric — Division of Sangamo Company Ltd. —Leaside, Ontario metering pump. 


rnb Electr eames 


SPECIAL APPLICATION glad to send full 
FRACTIONAL HORSEPOWER MOTORS information. 





Motor for de-icer 
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GET MORE New Parts and Materials continued 


1 2. 4 and }?-in. s I S. ] nd 12 
tube sizes. Republic Mfg. Co., 
Brookpark Rd., Cleveland 35 

Circle 14, inside back cover 


ith the WATLOW es 


EROP -* 


Hydraulic steering valve . 


TRIDGE HEATING UNIT located on a drag | 








A new concept in design and manvufactur- 

ing techniques has produced the FIREROD 

— capable of rendering 5 to 10 times the 

life of standard units, thus eliminating 

costly delays caused by burnouts. Because . tote oak atte teens ¢ 
the FIREROD has the ability to operate at New Products Corp., Skokie, Ill. 
very high watts densities and temperatures, Circle 15 
operation at normal watts densities and 

temperatures gives a greatly extended life 

and reduces your cost of operation. 


inside back cover 


The rugged FIREROD is better able to with- 
stand rough handling, shock and other field 
conditions (such as over-voltage surges) 
without the breakdowns encountered in 
ordinary units. 


Watt for watt, the long lasting FIREROD 
offers you maximum value 
for your heating dollar. 


; ha 
I, 


ELECTRIC MANUFACTURING CO. 
1392 Ferguson Avenue 
Saint Louis 14, Missouri 


| 
a 


(Continued on page 98) 
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Decks of cards replace acres of files 


New Recordak Engineering 
drawing system simplifies filing, 
reference, printmaking and print 


distribution . . . seems destined 


to change drafting-room pro- 


cedures the world over. 


FREE BOOKLET 


~ 
SVs \f 
See how new Recordak System 


helps: | \ 


SRECORDEK 


(Subsidiary of Eastman Kodak Company) 
Originator of modern microfilming — now in its 3lst year Ld 


MAIL COUPON TODAY <--> 


RECORDAK CORPORATION 
.M \ N \ h 


( 
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S2323c33 New Parts and Materials continued 


tween bolt holes in standard 4-1 
No. 25 Actual Size ype. Cast iron mount is assembled, ready 
Pitch 1/4” Width 1/8” 1 lah} 
installation Available with 


USE ACME CHAIN seals ot contact-type A“ he | 


} 


slow to moderate spe , gives extra pt 
a = 


— tection against contaminants ‘B th are } 
a el FOR EVERY lubricated at factory. Fafnir Bearing Co.., 
Sq POWER TRANSMISSION New Buitsin, Cone 


| insi > over 
No. 35 Actua! Size Circle 16, inside back cove 


Pitch 3/8” Width 3/16 REQUIREMENT: 


driving-conveying-timing 


acme 
a*usn @ 


Acme Chains are efficient, economical 
and positive for power transmission. 
win se denial They are readily adaptable to any drive 
Pitch 1/2” Width 1/4” when maximum efficiency is essential. 
Correct principles of design provide 
operating characteristics superior to 
any other method of power transmis- 
sion. Replacement parts always readily 
available from stock. 
Your inquiry will place a skilled 
Acme engineer at work on your power 
transmission problems. 


No. 40 Actua! Size 
Pitch 1/2” Width 5/16” 


CONVEYOR CHAIN 
STANDARD and 
OVERSIZE ; 2 i eae ee , , 
ROLLERS ; ! , 
{ t } t Havdon 
Switch, Inc., Waterbury 20, Conn 


Circe 17, inside back « 


4, yeep? 


line of stock bore 

| and cast iron single 

sprockets, cast iron hub 

sprockets and al! stee! split 

or solid hub sprockets 
available 


FREE CATALOG 


ROLLER CHAIN 

Write Dept. 1-X for your 
> eens ane @ tends SINGLE ond MULTIPLE STRAND : * carat “an 
latest catalog. Packed . ? 
S DD \ , oO { y é 

ih, <ateiie ine. uppply Mfg. Co., Inc., Corry, Penna 


he 
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Circle 18, inside back cover 


Linear polyethylene sheets 


+ + 


for Service 
- HOLYOKE 
MASSACHUSETTS 


(Continued on page 100) 
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Double ZL 


Get a custom-built hydraulic circuit without custom priced 
valves, by using Double A, the most extensive line available. 
Double A has the widest selection of standard-specification 
valves anywhere, with almost a third again as many from 
which to choose. They are made for pressures up to 5000 psi, 
and are supplied with sub-plate (J.1.C.) mountings, flanges, 
or threaded connections. If there’s a standard hydraulic 
Double solenoid, pilot valve made that fits your requirements, it’s more than 
operated 4-way valve likely marked ‘“‘Double A”’. Write for the Double A catalog. 


Now, these famous hydraulic 


Model QDH. base mounted 


ceROTOR [% (7 798 


Gerotor hydraulic pumps easily claim superiority as the 
most rugged, most efficient, most dependable pumps avail- 
able. They last longer, especially with low-lubricity, non- 
flammable fluids. This is because of their unique Gerotor 
mechanism. Both Gerotor elements revolve in the same 
direction, at low relative speed (only one revolution at point 
of contact for every seven to nine shaft revolutions) 
Delivery from .42 to 43 gpm, pressures to 2000 psi. 


valves, pumps & power units 


¥ yun, Brown & Sharpe 


Brown & Sharpe pumps, for handling 
machine-tool coolant, lubrication oils, 


and hydraulic fluids, have through the 
years become industry’s standard line. 
Double A hydraulic power units are 
completely pre-engineered. Don’t worry 
about specifying or assembling com- 
7 ponents. Just select the standard unit 


No. 557, herringbone geared ; 
37.6 gpm hydraulic pump that delivers what you require. 


all come from: 


Hydraulic equipment buyers everywhere For precision hydraulic components and assemblies it's 


will benefit from the exciting changes at 
Double A. Now a subsidiary of Brown & 
Sharpe, world renowned for the manufac 
ture of precision machines and tools, Double 
A is producing Gerotor pumps and motors, 


ind a new line of standard hydraulic power 


units, as well as the familiar Double A A SUBSIDIARY 0 Brown & Sharpe MFG. CO. 


valves For more information, write 
Double A Products Co., Manchester, Mich 


Sales, off-the-shelf delivery, and service, in over 60 principal eities 
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GBOCOGBOBO 


PATENTED 
CLUTCH 
LEVERS e 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
— Multiple Disc 
* Reduce friction and 


wear * Improve clutch 
release action * and 
Prevent lever throw- 
Heavy Duty 
out Over Center 


You get these patented features—in addition to (1) as many 
as twenty four heat-resistant, non-set springs to assure even 
pressure all around the plate and long service life (2) nine 
large side ports and twenty one holes in the cover to carry 
away heat, dirt, grease and moisture (3) balanced, function- 
simplified levers to insure efficient operation in high-speed, 
high-torque engines (4) cushioning and dampening arrange- 
ments to minimize shock-load effect and blot out vibration 
(5) a wide variety of organic, metalic, or Morlife® friction 
plates. When you specify ROCKFORD you get ALL of these 
advantages that enable ROCKFORD CLUTCHES to serve 


better and longer than any ‘chinese copies’. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 


diagrams of unique applications. Furnishes 


= 
ROCKFORD 
‘cwwTcHes Fe 
power bg 
tawe-OFFS Ee 


mam capacity tables, dimensions and complete ROCKFORD 
4 


specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. ’ 
BORG-WARNER 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


GGOL0E60G 
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New Parts and Materials continued 


it lends itself 
housewa! 
idapted to va TI 
Sheet stock has go« 
ymes in a range of colors. Midwest Plastic 
Products Co., 1801 Chicago Rd., Chicago 
Heights, Tl. 
Circle 19, inside back cover 


\\ 


Mercury switch for 100 amp... 


i i \ amp at - 


iE i American 
Designed Components, Inc., Jericho, Long 

Island, N. Y. 
Circle 20, inside back cove 


Reinforced silicone rod .. . 


a 


nark Pittsburgh 
Electrical Insulation Co., Inc., 3000 Bigs 


low Blvd., Pittsburgh 


Circle 21, inside back cover 


Torque-sensitive coupling . . . 


tt po 


at i 


id. Especial idvant 
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Get This NEW Aeroquip Catalog! 


Valuable, Up-to-the-Minute Product and Engineering Data for Designing Industrial Fluid Systems 


NEW! Complete information 
on recently developed hose 
types, fittings, elbows, as 
sembly machines 


NEW! Specifications on 


added range of product sizes 
in standard product lines 


NEW! Complete section on 
fluid system engineering to 
help in design and installation 


You'll find a wealth of fluid system specifications and design 

data packed in this new, 68-page Aeroquip Industrial Catalog Leeetaial 

No. 202. catalog 
Hose lines, hose fittings, elbows and adapters, special fittings 

and tubing configurations, Self-Sealing Couplings and special 

products are presented in easy-to-read sections. Extensive 

engineering section covers fluid line planning, operating phe- 

nomena, compatibility of fluids to hose types, plus much more. 
Get your copy now! Fill in and mail the coupon below for 

quick delivery of your copy. Do it today! 


=~eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
INDUSTRIAL DIVISION, VAN WERT, OHIO « WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 

AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN USA. ANI 


Aeroquip Corporation, Jackson, Michigan 


N OW | Please send me a copy of Aeroquip Industrial Catalog No 
e -_ 


Get your 


new Aeroquip / ~ Title 


Industrial Catalog. . .\oh™—~... <2 Company 
Mail this coupon today to Ri Address__ 


assure quick delivery of 
Catalog No. 202 City 


J 
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NOW AVAILABLE FROM STOCK ~~~ — 


FOOTE T MAINTE 
BROS. 



































John Waldron ¢ orp New Bruns 
wick, N. J 
SINGLE REDUCTION 


Output Speeds: 90 to 420 RPM 
Capacities: 1/4 to 40 HP 


LIFETIME GEARING* 


DOUBLE REDUCTION 


Output Speeds: 10 to 160 RPM 
Capacities: 1/4 to 30 HP 





Foote Bros. Shaft Mounted Drives offer more effi- 
cient, more economical, power transmission. They 
incorporate exclusive Duti-Ratéd Lifetime Gear- 
ing — the high hardness, balanced design, premium 
quality gearing that combines greater load carry- 
ing capacity with long service life. 


Used with standard V-Belts and Sheaves, Foote 
Bros. Shaft Mounted Drives will provide virtually 
any output speed you may require. Quick, easy 
installation on driven shafts with diameters from 
15/16” to 3-7/16” saves time, labor . . . eliminates : 
need for reducer mounting, couplings, and adjust- "age 3.7 -_ iS Coun "197 Post 
able motor mount. Built-in Backstop to prevent re- ee . 4 Figg” ingen — 

verse rotation, Automatic Overload Release Torque > i Tk Rd., Providence 5, R. I. 
Arm, Variable Pulley, are available as optional 


Circle 23 
equipment. 


The complete Foote Bros. Shaft Mounted Drive line 
is made in accordance with all applicable AGMA Multiple-circuit slide switch 
Standards. : : sae i 


Write for NEW SHAFT MOUNTED DRIVE CATALOG 


This Trademark arc COTE: O BR O S. 
Stands for the tha ai Rate a F 
Finest Industrial 
—e | Balter Power Thanliwiasion Through Beller Gears 
FOOTE BROS. GEAR AND MACHINE CORPORATION 


TM. REG. U.S. PATENT OFFICE 4575 South Western Blvd. Chicago 9, Illinois 





“eaacies 


(Continued on page 104) 
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CORROSION-RESISTANT SHELVING 


Precision Scientific Company, manufacturers of laboratory 
ovens, puts corrosion resistance into shelving by making it 
from nickel-plated, Penmetal expanded metal. Shelving 
stays bright and clean through many years of service. It is 
strong, yet weighs next to nothing. 


DURABLE ANTENNAE 


D. S. Kennedy & Co., found Penmetal expanded aluminum 
the ideal material for the huge reflectors of their radio tele 
scopes. Inherent structural strength helps prevent distortion 
with movement of the reflector...corrosion resistance pro- 
vides ‘round-the-clock weather protection 


3 PRODUCTS—3 ADVANTAGES 


of Penmetal expanded metal 


FUNCTIONAL COIL COVERS 


Anheuser-Busch, Inc., St. Louis, uses Penmetal expanded alu- 
minum in their freezing unit to cover exposed ends of evap- 
orator coils. This provides extra prime surface for frost 
collection on the cooling coils and fins —increases efficiency 
of the units. 
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Here are three applications, typical of thousands in which 
Penmetal expanded metal has been used functionally to 
improve design. The wide range of valuable properties 
inherent in expanded metal makes it the ideal material 
for many, many jobs. 

Up to 80% lighter than solid sheet of its own area, 
the diamond-truss pattern adds rigidity and strength 
Gives free passage to heat, light, sound and air. Comes 
in carbon steel and corrosion-resistant metals. 

Put Penmetal expanded metal to work for you. It will 
pay its own way and give you a good return on your 


investment. For full details, send for 28-page catalog 
515-EM. 


PENN METAL COMPANY, INC. 


General Sales Office: 40 Central Street, Boston 9, Mass 
Plant: Parkersburg, W. Va 
District Sales Offices: Boston, New York, Philadelphia, Pittst 
Chicago, Detroit, St. Louis, Dallas, Little Rock, Seattle 
San Francisco, Los Angeles, Parkersburg 


urg 


a name to remember 
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world’s largest stock of 
TEFLON rE ros 
KEL-F Gitnoss”" 


RODS and TUBING 





Accessory Equipment Dept., 1285 


| available everywhere Boston Ave., Bridgeport 2, Conn 
through these Leading 7 
Plastics Distributors 











CADILLAC PLASTIC & CHEMICAL CO. 
Detroit » Chicago + Milwaukee « Cleveland 
Cincinnati « St. Louis « Kansas City (Mo.) 

Dallas « San Francisco « Los Angeles 





COMMERCIAL PLASTICS & SUPPLY CORP. 
New York 


COMMERCIAL PLASTICS OF PENNSYLVANIA 


Pittsburgh 


COMMERCIAL PLASTICS OF FLORIDA Cutaway shows large 
stiomi surface-supporting area 


INSULATING FABRICATORS OF NEW ENGLAND Sintered metal bearings ae 
Watertown (Mass f 


PLASTICS CENTER OF NEW JERSEY 
Newark 


For prompt service from ample stocks, 
phone the Distributor in your area, 
or contact one of The Garlock Pack 
ing Company's 30 sales offices and 
warehouses through J : ; : 
Connie far tu Heim Co., Fairfield, Conn 

Circle 25, inside back cove 

United States Gasket Company 


Camden 1, New Jersey 


Helical-gear speed reducer .. . 
' +} : r ] r ] 


U nited 
S tates 
Gasket 


GA RLO CK (Continued on page 106) 
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Seventy-live Years = 


‘Cisne WAS a growing surplus in the United States 
Treasury—the Polygamy Act was passed—letter 
postage was reduced from three cents to two cents— 
the Brooklyn Bridge was opened—standard time was 
adopted—in 1883, when two young men, just gradu- 
ated from Worcester Polytechnic Institute, established 
the business bearing their names—WYMAN-GORDON. 
The total capital was $27,000. 

Integrity, initiative, ambition and ability were theirs. 
Endowed with these qualities and privileged to operate 


under that unique American system of free, private, 
competitive enterprise the Company prospered and 
grew. 

On this our 75th anniversary, we salute the spirit 
of our founders and we pledge our every effort to help 
preserve, against the steady erosion of the last quarter 
century, that system which has made our nation what it 
is today and which has enabled us fo build the greatest 
industrial production in the world, resulting in the 
highest standards for all segments of our people. 


WYMAN-GORDON COMPANY 


ESTABLISHED 1883 
FORGINGS OF ALUMINUM © MAGNESIUM © STEEL © TITANIUM 


HARVEY, ILLINOIS 
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WORCESTER 1, MASSACHUSETTS 


DETROIT, MICHIGAN 
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NEW G-E PRE-AGED GLOW LAMP 
has starting voltage stabilized 


within +8 volts 











3 DIAMETER 
ENLARGEMENT 


GENERAL ELECTRIC NE-81 GLOW LAMP 
(pre-aged, stabilized version of the NE-2) 


STARTING VOLTS—72 +8 volts. 


HIGH INSULATION RESISTANCE—G.-E "'Dri- 
film” treatment insures minimum leakage re- 


sistance of 100 megohms under high humidity 


REDUCED DARK EFFECT— Higher-than 
normal starting voltage in darkness now 


reduced with a mild, radioactive additive. 


ANODE IDENTIFICATION — Permanent white 


dot marks positive lead. 


PLATED LEADS— Cadmium plating permits 


easier soldering. 


STARTING VOLTAGE RANGE is reduced in 
the NE-81 from the +15 volts of the earlier 


NE-2 toa +8 volts—a cut of nearly 50 


Precision “‘seasoning”’ of the NE-81 under 
ideal conditions now delivers a component 
permitting circuit design based on closely 
fixed and stable glow lamp specifications 
Dependable characteristics are assured—lamp 


to lamp, lot to lot. 


The extreme precision, long life and rugged 
construction of the NE-81 makes it ideal for 
many applications such as: relaxation oscilla- 
tor, leakage indicator, switch; voltage regulator 


or voltage indicator. 


For further information write: Genera] 
Electric Co., Miniature Lamp Dept. PE-78, 
Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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New Parts and Materials continued 


n ready for atta t 
to motor of choice. Boston Gear Works 
14 Hayward St., Quincy 71, Mass. 


Circle 26, inside back « 


; } tr 


= 


as 





S— 


Plastic speed reducer 
1 variable-speed p 


mbly with :, ¢ and 4 in. V-belt Ramp« 
Mfg. Co., 14915 Woodworth Ave., Cleve 
land 10. 


Circle 27, inside back cover 


Circuit-breaking receptacles . 
il dust ind ignition-pl | 


1 
tact assembly t 


(Continued on page 108) 
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i material 


r 
botches req 


“A201 
1 A304 
A406 





quant. compounding sequence 


3.2 


| accelerators and cure agents 
6.5 | 





340 





mixer speeg> 
45a 
wa 














300 
Recipe fora perfect 


batch, electronically 280 
compounded! 


anttur crample o, ORCO 


a "a" 4} _ g= g= 
i é . oe 
wm ww & im om 


Typical of the advanced techniques at Ohio Rubber is the electronically 


1} r ' riihher i _o ' Ireacice ; r 
mixing of rubber and rubber-like compounds. Precise mixing of ru 


. r nore 7 o 1 > “tin ' 1 r he 
and compounding ingredients—according to exacting formulas—can 


her 
matically assured at ORCO through electronic control of every 
batch mixing operation. 

Here is just another reason why Ohio Rubber is widely recognized as an ot 

yf “customeered” parts from rubber, synthetic rubber, silicone 1 

polyurethane and flexible vinyl—whether molded, extruded or bonded to 

From components weighing less than a gram to parts of over 73 lbs., comple 
ORCO facilities for design, production, as well as electronically controlled 1 { 
are prepared to handle your most exacting rubber and vinyl component requirements 
Let ORCO CUSTOMEERING help you with your very next component problem 


THe Quio Russer ComPany 








AG. 


WiLtouGcHwey, Ouwio ' 


A DIVISION OF TH-E EAGLE-PICHER C nt ‘ PrCHER 
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New Parts and Materials continued 


7 Horsepower... 
only 7% high! 











Crouse 


Here’s the NEW variable-speed, 
explosion-proof Model 16AM 


ota 


GAST : = AIR MOTOR 


ban? 


Newest and largest Air Motor in the Gast line, this Model 16AM may 
solve an original equipment (or plant use) problem for you! It’s com- 
pact — only 143g” x 8” x 759” high. It’s light in weight — only 65 
pounds. It delivers up to 7 h.p. with good torque characteristics 


Listing at $200, it offers unique advantages for driving equipment 
located near a compressed air source 

we ; ; Magnetic filters . 
1. Speed infinitely variable from 300 to 2,000 r.p.m. with any } 
simple air valve control. Air motors always run cool ' 
Explosion-proof design, safe in explosive atmospheres. 
Can't burn out from overloads — stalling doesn't harm it. 
Heavy-duty construction with ball bearings, dual seals. 
Six vanes in rotor automatically take up their own wear for 
constani high efficiency and long life wee 


Wilkinson 
Co., Fort Calhoun, Neb 


29 


Designed to operate on air pressures from 30 to 90 p.s.1., Model 16AM 
is suitable for driving direct, through gear box or pulley. Foot (base) 
is standard. End plate also has four tapped holes for flange mounting 


Tachometer generator 
; ; ] . 
to gear box or other driven unit 


Perhaps you can use air power on a hoist, fan, pump, mixer or other 

product Write today for new Bulletin 16AM 

GAST MANUFACTURING CORP., P.0. Box 117-V, Benton Harbor, Michigan 
SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & A.S.M.E. CATALOG 


@ AIR MOTORS TO 7 H.-P. 
@ COMPRESSORS TO 30 P.S.I. 
@ VACUUM PUMPS TO 28 IN. 





“Air may be your answer!” 
(Continued on page 110) 
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STEEL-WELD FABRICATION... 


Less Weight in Heavy Machinery Components! 


The 100-Ton Weldment illustrated above, in process of fabrication 
is the base unit of a housing for a 3C kw Steam Turbine 
It is a typical example of Mahon's capabilities in the field of 
heavy plate fabrication. 

When you consider Steel-Weld Fabricated components for 
processing machinery, machine tools, or other types of heavy 
mechanical equipment, you, too, will want to discuss your require 
ments with Mahon engineers; because, in the Mahon organization 
you will find a unique source for weldments or welded steel 
any form... a fully responsible source with a long and enviable 
performance record, and unusual facilities for design engineering, 
fabricating, machining and assembling. 

See Sweet's Product Design File for information, or have a 


Mahon sales engineer call at your convenience. 


THE R.C. MAHON COMPANY & penrelt 26 eee 


SALEC-ENGINEERING OFFICES in DETROIT, NEW YORK o 
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| New Parts and Materials continued | 
. MEEHANITE MACHINING 
: ————= 


Min size is 44 in. dia | —_— 
Class 50 ind 24 in. long. Carter Motor Co., 2773 


gee 3, 
ROLLER PUMPS ** "SS 
| Circle 30, inside back cover 


For: Fuel oil, lube oil, 
hydraulic and coolant 


: Insulated magnet wire 
service 


operates safely for long periods at temper 

Pressures: to 100 psig (higher | atures exceeding 1 soated with a | MEEMANITE CASTINGS ARE MADE ONLY 
Ures: TO Psig (nig wie" BY MEEHANITE FOUNDRIES 

pressures under faveranne |”. .... on... There are over 200 Meehanite foun- 
wa varies som > poo dries throughout the world. This 

conditions). wire § ) t advertisement is sponsored by the 

ities: j presel ickel-cl pper in sizes 20 to | Meehanite Metal Corporation and the 
Capacities: 1 to 10 gpm in oe foundries listed below: 
4 sizes aS i oh a taco The American Laundry Machinery Co., 
ee salt acne hi. Rochester, N. Y. 
Speeds: 1800 or 1200 RPM vy u nesses oo! ete re | Atlas Foundry Co., Detroit, Mich. 
direct connection to motors | 5 ce Is correctable by ap] Banner Iron Works, St. Louis, Mo. 


b duct Barnett Foundry & Machine Co., 
or siower y reauction Irvington, N. J. 





drives ry Se ee prvdnh cams “4 < Blackmer Pump Co., Grand Rapids, Mich. 


S&S per id. In 


shes , ‘ E. W. Bliss Co., Canton and Toledo, Ohio 
Hitemp Wires, Inc., and Hastings, Mich. 
1200 Shames Dr., Westbury, N. Y. Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 
Compton Foundry, Compton, Collif. 
Continental Gin Co., Birmingham, Ala. 
The Cooper-Bessemer Corp., 
D fti i| Mt. Vernon, Ohio and Grove City, Pa. 
rafting pencit... Crawford & Doherty Foundry Co., 
for matt rface Mylar film is smearproof Portland, Ore. 
ae — Empire Pattern & Foundry Co., Tulsa, Okla 
and Bonham, Texas 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, Ill. 
The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa 
Johnstone Foundries, Inc., Grove City, Pa. 
Simple rugged design, with wide in i t id I J. S. Staedtler Kanawha Manufacturing Co., 
ternal clearances—insures long life and Inc., Hackensack, N. J. Charleston, W. Va. 
permits operation under severe cond Circl 2° ie hack cove Kennedy Van Saun Mfg & Eng Corp., 
tions—such as high temperatures, con ee ee ee Danville, Pa. 
taminated liauids—where more closely Koehring Co., Milwaukee, Wis. 
Ered mechanisms would fail Lincoln Foundry Corp., Los Angeles, Calif 
Nordberg Manufacturing Co., 
Check these design features ‘ Milwaukee, Wis. and St. Louis, Mo 
1) Hardened steel rollers provide roll- : Palmyra Foundry Co., Inc., Palmyra, N. J 
ing contact and minimum wear . The Henry Perkins Co., Bridgewater, Mass. 
Pohiman Foundry Co., Inc., Buffalo, N. Y. 
The Prescott Co., Menominee, Mich. 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn 
Sonith Foundries of FMC, Indianapolis, Ind 
: Standard Foundry Co., Worcester, Mass 
Cap screw closure with dowel pin The Stearns-Roger Mfg. Co., Denver, Colo. 
alignment insures easy access to Valley Iron Works, Inc., St. Paul, Minn 
pump interior Vulcan Foundry Co., Oakland, Collif 
Adjustable stuffing box, in rear of Washington Iron Works, Seattle, Wash. 
housing, with return seal and soft | Drafting-reference oe Dorr-Oliver-Long, Ltd., Orillia, Ontario 
packing keeps shaft wear and = aa Hartley Foundry Div., London Concrete 
chance of leakage to a minimum ; : 4 Machinery Co., Ltd., Brantford, Ontario 
1 1 I I t ol Otis Elevator Co., Ltd., Hamilton, Ontario 


Circle 31, inside back cover 


a in 
Sam 


Vall 


) Design permits running at compara- 
tively high speeds for viscous 
liquids 


Interchangeable needle and journal 
bearings provide proper load 
carrying capacity for application 


Ira ft rt 


Wide pump clearances and floating 


oe ree pein ae aoe” cd fon mente telon WRITE TODAY FOR 

high operating plied se cor 7” ib] Ms id tal ' wae | it . YOUR FREE SINGLE COPY 
: ' Se ae OF THE NEW 

MEEHANITE MACHINING 


CHART 
Write today to Meehanite Metal Cor- 
poration, Department 7G, 714 North 


KRAISSL Stacor Equipment Co., 295 Emmet St., Avenue, New Rochelle, N. Y 
- , CO. in. Newark 5, N. J. MEEH 
289 Williams Ave. Hackensack, N. J. | Cicle 33, inside back cover ANITE 
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Write for Bulletin A-1330 on the 
class 50 pump—and general bulle- I : sale 
tin A-1803 for all Kraissl products er incl tandard Ol and 


1 board 





i il 





apie 
s 908 Snare 


or rom ae 


on = om — 
aerues as uaa 
are ~ 


vane = 
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New Meehanite Wall Chart presents useful data 
machining castings 


Designed as a working chart for 
use in every machine shop, this 
new, two color, 18x 24 wall chart 
contains considerable machining 
data that has been heretofore un- 
obtainable. This lack of data has 
created many problems and has 
placed foundries and machine shops 
at a distinct disadvantage, particu- 
larly in view of the fact that the 
cost of machining is often consid- 
erably more than the cost of the 
casting. 


a cone 


The extensive information present- 
ed in this machining chart is the 
result of years of research and de- 
velopment by the Meehanite Metal 
Corporation and Meehanite foun- 
dries throughout the world. 

The various aspects of machining 
covered, include tool design for 
lathes, planers, boring mills, milling 
cutters and drills; preparation and 
sharpening of tools; applications of 
tools for 


vertical boring mills, 


on 


lathes, planers and shapers, and drill 
presses; recommended practices 
using carbide tools; effect of casting 
skin on machinability; tool life, 
speed-feed relationship, machining 


allowances, etc. 


If you would like a free single copy 
of this informative machining chart, 
please write today to the Meehanite 
Metal Corporation, New Rochelle, 
New York. 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, 
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2-POLE, SHADED- 
POLE MOTOR 
1/550 HP to 1/50 HP 


Designed and Constructed 
with Features That Insure 


EXTRA YEARS OF SERVICE 


When exceptionally long service is a must, 
you can rely on Gi's new Model H, 2-pole, 
shaded-pole motor. The Model H is con 
Structed with many outstanding features 
that assure thousands of EXTRA HOURS 
of service under the most adverse operat- 
ing conditions. Available in nine models 
that cover a wide range of applications 





OIL CAPACITY 
MANY TIMES GREATER 
THAM CONVENTIONAL 
“ MOTORS Oversized oil 
bearing reservoirs hold considerably more 
oil and wicking assuring more efficient 
lubrication over a longer period of time 


REVOLUTIONARY METHOD OF 
PACKING THE OIL WICKING A unique 
mew method of packing the oil wicking 
assures equal oil distribution at all times 
resuiting in quieter operation and longer, 
trouble free life 


R eS » ' DIE-CAST 
=F) BEARING BRACKET 


~ 


ec 
ae This new “H"’ Motor 


design includes a 
rugged die-cast bearing bracket that in 
Sures permanent precision alignment and 
adds to the over-all durability 


Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e¢ ELYRIA, OHIO 
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CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. 


REMOTE-MECHANICAL CONTROLS 


Catalog, about Py Li 


ALUMINUM FLATTENED WIRI 


lold DI specihcat b 


' tnside back cover 
Circle 34, inside back cover Circle 40 nee a es 


ELECTRONIC AND ELECTRICAL INDEX TABLES—Cat 
COMPONENTS-—Catalog W_' : * lesigi iractel 
7 | 7 _ 


Ma 


Circle 35, inside back cove 
Circle 41, inside back cove 
QOUICK-CONNEC1 COUPLINGS 7 
: D FORQUE ACTUATORS-—Catalog 


) 
+} l yet + i 


cutaway drawin 


Circle 42, inside back cove 
Circle 36, inside back cover ; : 
FLEXIBLE COUPLINGS—B 
LIOQUID-LEVEL CONTROL—B t \ | R d edit 
». D ; . } ' tior t | lect 


rl 


ler Cory 
ham, Mich 
Circle 37, inside back cover 
Circle 43, inside back cover 
PNEUMATIC PRODUCTS—C 
616. ? ir . SCREW MACHINE BLANKS—1! 
Di ¢ lesion. pI 


R 
Ma 


Circle 38, inside back cover 


it rew Macl 
GLASS MERCURY SWITCHES—Book t , 130th St 


t, 8 pp. General d ription followed | 


Circle 44, inside back cover 


life-size line drawings and specification 


ndividual models. Gives current ratin 


PEFLON-COATED WIRE—Fact 
Gordos Corp., 25 Glenwood Ave 2 t pp De ribes wire, 
Bloomfield, N. J ngineering data, point 


Circle 39, inside back cover (Continued on page 115) 
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Moline link attachments adapt 
Moline Chains to many jobs 


STANDARD ATTACHMENTS 
Only a few of the wide variety 
of Moline Chain attachments are 
shown here. 


a 
Ff. | 


Ml plane 


MALLEABLE 


4+ L J 
CTS 
wf) UA 7 

Specializing in the a 


manufacture of chains ror 
60 YEARS 


Se steed 
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Conveying and Elevating 


THERE IS NO LIMIT to the number of jobs which can be handled 
by Moline Chains. With the wide variety of standard link attach 
ments available, the possibilities for adaptation are endless. Both 
right and left hand types are made to the exact size and pitch of 
the regular chain links 

With Moline Chain, equipped with standard attachments, you 
can push, pull, scrape, elevate and carry an endless variety of 
materials and objects 

At the same time you can cut your overall chain costs because 
Moline Chains and attachments are engineered for maximum 
efficiency... trouble-free performance...and long life. Only 
Moline Chains are triple-tested to guarantee maximum quality 


control. 


Write for descriptive literature today! 


MOLINE MALLEABLE IRON COMPANY 
St. Charles, Illinois 
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TmE WATIONAL SCENE 





TEN-TO-ONE THE 


Copper Clad Laminate 
YOU WANT !IS HERE! 


From these ten basic PHENOLITE® Grades, 
you can select the base material, resin, 
properties and price to fit your present 
printed circuit need. 

If your problem is finding a suitable 
cold-punch material, try samples of 
XX XP-470-1. It’s designed for use in 
automated production equipment. If you 
are looking for higher heat resistance, 
check Grades G-10 and G-11. 

Out of National’s research laboratories 
come new advances every day. See your 
National Representative about new prod- 
ucts and applications. He can keep you 
posted on the full line of PHENOLITE 
Laminated Plastic, Vulcanized Fibre and 
National Nylon for electronic applica- 
tions across-the-board. In the meantime, 
write for our new “‘PHENOLITE Copper 
Clad Data” folder. Address Dept. H-7. 


« VWATIONAL 
VULCANIZED FIBRE CO. 


/ WARE 


in Canoda 


WATIOWAL FIBRE COMPANY OF CANADA, LTD., Toronte 3, Ontaris 


NATIONAL BASIC ENGINEERING MATERIALS 
Over 100 Grades 
sheets © rods © tuber © rolls © fabricated parts 
National Vulcanized Fibre 
Peeriess Electrical Insulation 
Phenolite Laminated Plastic 
National Nylon 


TYPICAL TEST VALUES ON COPPER CLAD PHENOLITE 


PROPERTIES OF BASE MATERIAL COPPER CLAD PROPERTIES RELATIVE COST 


Maximum ~ Based on XXXP 
Operating Copper Bond Hot Solder Surface on Arbitrary 


Temperature Strength Resistance Resistance Scale of 1 





Dielectric Dissipation Moisture Flexural! 
Constant F actor Abserpton Strength 





Pesats © Pull Secs to Blister Megobms, Etched o™mate 
10° Cycles 10 Cycles | 4g", % 24 Hrs Psi Degree F 1” Strip 1” Square Retma Comb Pattern, fs pb 
102 > Greater Than 96 Hrs (35°C, /90% RH opper 


040 2 250 8 > 10@ 475 100,000 8] 
037 250 8 > 10@ 475 200,000 92 











39-1 
_PHENOCLAD 42 035 250 10@ 475°F 200,000 
~ XXXP-219-C-1 | ~ 03 250 -10@ 475°F | 500,000-1,000,000 
~XXXP-455-1 | 2 026 250 3 -10@ 475°F | 1,000,000-1,500,000 
. - fc 
F 

















XXXP-4) 0.48 250 | 10@ 475 300,000-500,000 








2,000,000 


_N-1-852-1 3 03 0.20 165 10@ 450 


G5-8131 | 68 | 018 | 1.00 300 ee 
G-10-865-1 52 | 2 0.13 250 | 10 : > 30@ 500°F _|1,500,000-2,000,000 


Gill m5 | Od) 300 | 10 >30@ 500°F | — 2,000,000 
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Catalogs and Bulletins continued 


Circle 45, inside back cover 


ELECTRICAL AND LUBRICATING 
DEVICES—Cond 1 cata s pp 


Nit 
PE, M 


Circle 46, inside back cover 


ROTATING AND CONTROL EQUIP 
MENT—B t 1) 


e 47 


INDUSTRIAL WHEELS 


\ 


VARIABLE-SPEED CONTROI 
] 1) 


PRANSISTOR-EQUIPPED ANALOG 
rO-DIGITAL CONVERTER-—1 


B/N 


PRECISION GEARS 


MINIATURI LAMPHOLDERS 


(Continued on page 116) 
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MORE POWER... 


GREATER EFFICIENCY... 


HIGHER POWER FACTOR! 


BALDOR 


Streamcooled 


MOTORS 
BALTRIC LINE 


For general use or for specific ap- 
plications demanding the most 
exacting requrements, the Baltri 
line of motors more than fills the 
bill. One reason is the ‘‘Monocast’’ Stator shown above 


Steel laminations in an aluminum alloy casting form a stator 


frame of greater stability ... greater rigidity. This permits 
the use of a new and better slot design. The result is uniform 
magnetic flux distribution throughout the motor—gives more 
power, greater efficiency, higher power factor and quieter 


operation. 

If you're interested in getting top efficiency from your equip- 
ment while holding costs to a minimum, investigate the 
Baltric line of motors—without obligation! Just write... 


ELECTRIC COMPAN Y 


4351 Duncan Avenue ° St. Lovis 10, Missouri 


Over 500 Authorized Sales & Service Distributors in U.S.A 
District Offices: Atlanta « Chicago « Cleveland « Dallas « Dayton « Des Moines « 
Los Angeles « Milwaukee « M eal « New Orlea « New Y 


Oakland « Philadelphia « Portland, Ore « Syra 
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Catalogs and Bulletins continued 


N E |) he AXI 


EAGLE D.C. time delay relay maim 


MICROFILM SYSTEM FOR DRAW 
INGS—B 6 p | nt 


raw ini¢ 


Pearl R N. ¥ 
Circle 53 inside Dack Cove 


COOLING PACKAGES—B 


O 
Circle 54 


ASBESTOS-FIBER FILLER 


\FD-SA. 4 S 


| ses new type 
eS¢ apement princl- 
ple. Utmost reliabil- 
ity under severe envi- 
ronmental conditions 
is insured by its rugged 
design and self-starting 


SPECIALIZED HEAT TREATMENTS 


I ‘ ( 


characteristics. 


Circle 57 


seaee= MAIL COUPON TODAY«=<=<=— 
CABLE ASSEMBLY— 
EAGLE SIGNAL CORPORATION . : 


Industrial Timers Division, Dept. PE-758 G 
rs MOLINE, ILLINOIS 


i i 


ee ism Delay R 


FAGLE 


SIGNAL CORPORATION 
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IN EQUIPMENT DESIGN @ 


LHIKSAN SWIVEL JOINTS 


SMOOTH OUT KNOTTY LINE PROBLEMS 


STEEL LINES FOLD LIKE AN ACCORDION 


Connected to a moving head, these compact swivel jointed all-metal hydraulic lines flex and 
fold like an accordion on this automatic bottle unpacking machine 


NO HOSE BURST HERE 


These Chiksan swivel jointed steel lines on 
a die casting machine eliminate damaging 
hose ruptures, reduce fire hazard, fluid loss 
and setup time by 75%. 


Address 
Dept. 2612 


W 


NO BEND FATIGUE HERE 


This highly specialized lens grinder utilizes 
Chiksan Swivel Joints to eliminate tight hose 
bend as the multiposition head is shifted 
from one grinding position to another 


H 
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When a machine’s moving parts cause 
tight bend or twist on hose lines, Chik- 
san Swivel Joints provide a ready solu 
tion. When design dictates the use of 
metal lines, Chiksan Swivel Joints allow 
rubber-like flexibility. In fact, wherever 
line flexibility is required, designers and 
maintenance engineers Know it’s just 
good business to call on Chiksan. Preci 
sion made Chiksan Swivel Joints with 
their infinite service life, full 360° rota 
tion and high safety factor, quickly pay 
for themselves by minimizing hose 
replacement and eliminating costly line 
failure, fluid loss and downtime. If your 
equipment hose lines require frequent 
replacement due to torsion or bend 
radii fatigue, or if flexible all metal lines 
are in order, contact Chiksan. A nearby 
representative will call, analyze your 
requirements, and make specific recom- 


mendations. Write today for his name 


LOOK INSIDE A SWIVEL JOINT 


Detailed attention to detail. Precision ma 
chining and specific packing seals for specific 
services. These are the quality plus features 
built into every Chiksan Swivel Joint 


CHIKSAN COMPANY-BREA, CALIFORNIA + CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 
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| eral Motors Corp 


DESIGN ABSTRACTS 


Tubes Under Combined 
External Pressure and 
Axial Load 


Relationship between external pres 
ind axial load at failure was 
which fail by 


under exte 


vestigated for tubes 
tic buckling 


lone 


rnal 
Experimental 
| observations are given 


] 
made at correlating 


| 
| y 
i}vant formulae for 
Abstracted from “Failure of Tubes Under 
| Combined External Pressure and Axial Load 
by W. Stuiver, General Electric Co., and P. F 
| Tomalin, English Electric Co.; Society for Ex 
perimental Stress Analysis paper 479, Central 
| Square Station, P.O. Box 168 Cambridge 39 
Mass 


Tangential Residual 
|Stress Distribution in 
‘Curved Beams 

| A 


method of 


residual _ stress 


determining tangen 


distribution 
ctangular cross-s 
tion is based upon the fact that when 
1 thin layer is removed from the p 
vf the radius of curva 
ture of beam changes. Stress in th 
layer removed may then be calculated 
desk calculat 


| more easily with a computer 


ed be ims of re 


| riphery beam, 


laboriously on a 


Abstracted from “A Theory for the Calcula 
| tion of Tangential Residual Stress Distribution 
| in Curved Beams,” by J. L. Rembowski, Gen 
SESA paper 473, Central 
P.O. Box 168, Cambridge 39 


| Square Station 


| Mass 


‘Reporting Through the 
Looking Glass 


Present courses in report writing 


ire criticized and the necess 


‘rredients of meth¢ 


stud 


} aie scribed 


1M pro d 


ind preparation of reports 


Abstracted from 

Glass by 
Engineering 
Prince and Lemon St 


Reporting Through the 
W. W. Wood, Convair 
May 1958 


Penna 


Looking 


Journal Education, 


Lancaster 


Lubricating Oils Under 
Pressure 

Flow propertic ire described 
of Newtonian and non-Newt 
nian units. By introducing re 


ltl 
terms 
sults into 
Ree-Eyring theory of non-Newtonian 


flow, a new equation is derived, which 
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rl 


} ] 
lard oil, castor 


thenic pe troleum, par fini: 
] ? 


lobri 
ubri 


1 


Flow Properties of Lubri 
ating Oils Under Pressure,’ by Hahn, Eyrin 
Higuchi and Ree; NLG! Spokesman, 4638 J. C 
Nichols Parkway, Kansas City 12, Mo 


Abstracted from 


Low-density Foams as 
Energy Absorbers 


Abstracted 


Low-density 


from “Mechanical Properties of 
Foams as Energy Absorbers,” by 
E. R. Dye and M. D. Smith, Corne 
tical Laboratory, Inc presented at 
nual ASME Meeting 15-19 

St., New York 18 


Aeronau 


June 
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because we can’t buy them 


.. IT’S AS SIMPLE We had to build Gold-N-Ring Control Switches to meet our own 
high reliability specifications . . . our reputation was a part of 
AS THAT...AND this important fact. We’re machine tool builders. We can’t 
THEY COST NO afford to be responsible for costly down-time on important 
capital investment equipment due to inferior control switches 
MORE THAN That’s why we build them like precise machine tools . . . and 
OTHER SWITCHES why it will pay you to check with us 
A wide range of basic units meets practically every need 
as well as completely assembled stations in 1 to 4 button sizes 
to meet your electrical specifications. Ask our representative to 
call, or send for Bulletin ECS-56 . . . the complete selection 
and ordering guide. 


ELECTRICAL MANUFACTURING DIVISION 


LIMIT SWITCHES SOLENOIDS. A full 

A full line, originally de- line of standard and custom THE NATIONAL 
signed for machine tool units for AC or DC. Push 

applications but now used or pull types with capaci- ACME COMPANY 
wherever the highest reli- ties up to 25 Ibs. Bulletin 

ability factors are required. EM-52A. wo D. tie Crees 


Bulletin EM-51. CLEVELAND 8, OHIO 
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Fulton Sylphon stainless steel bellows flexible connectors 
are “made to order’’ for your toughest airborne applications. They 
shrug off temperatures as high as 1000°F. on some applications... 
absorb shock and vibration ...stand up under continuous flexing, 
pressure stresses, abrasive action and corrosive attack by lubricants 
and many gases. 

Single or multiple ply Sylphon® Bellows provide dependable con- 
nector performance for high speed aircraft, missile, and rocket applica- 
tions such as connecting shafts, misaligned pipes, shifting terminals, 
etc. They can be made to your specifications in a wide range of sizes 
and shapes, including braid-covered types. Write for Engineering 
Bulletin NP-1400, 


> CONTROLS COMPANY 


FULTON SYLPHON DIVISION ~+ Knoxville 1, Tenn. 
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NEW 
BOOKS 


The Measurement of Thickness 


National Bureau of 

Published by 

Superintendent of Documents. Gov 
rmment Printing Office, Washingt 
D. ¢ S x 5 


KEINATH 
Standards Circular 585 


(,FEORGI 


] )4 SU pp S| 


Unconventional Electrical 
Power Sources, 
Parts 1 and 2 


McCotitum, Au 
lopment Commat 


from Ofh 


Conveyor Terms and 
Definitions 





| Book No. 101. Published by Cor 
| Equipment Manufacturers 
| Thomas Circle, Washington 5 
| 84 11, 95 pp. $2 
\n up-to-date and enlarged edition 
Mf an earlier publication, this pamphlet 
1200 
types, parts and related equipment 
It is illustrated 100 line 


123) 


defines more than conveyol 


with over 


(Continued on page 
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ee 


ADMIRAL WHITEHEAD! 
..-DON’T SHOOT 


THERE'S ONLY ONE OF THOSE IN EXISTENCE! 


No need to worry. One more, or a thou- 
sand, of these special Reuland Power 
Packages could be quickly produced. 
The original drawings are permanently 
filed in our famous Special-Motor 
Library. 

Requests for single, specially-de- 
signed, units such as this are almost an 
everyday occurrence at Reuland. Too, 
such orders are more than welcome 
whether there is a possibility of produc- 
tion quantities, or for a prototype only. 

Whether your needs require a special 


MODERN POWER FOR MODERN DAY PRODUCTS 


REULAND MOTORS <> 


design from the ground up, or a mere 
adaptation...one unit or many... just 
send us a brief resume of your problem 
Reuland’s “Xpandable” basic motor 
design permits the use of rare imagina- 
tion in tailoring such power packages 
to exact needs...and its competitive 
cost makes it totally unnecessary to 
“make something do*” 

Often, we can easily provide a sample 
power package for approval. ..no obli- 
gation, other than to test it to your 
fullest satisfaction. 
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THE REULAND POWER PACKAGE 

SHOWN ABOVE is used to power a screw-con 
veyor bag filler. A primary motor (5 h.p., 1800 
R.P.M., foot mounted) turns the screw for 
high-speed filling. After the bag reaches 92% 
of allotted capacity, a 128 R.P.M. Motoreducer 
takes over for final, precision filling. The two 
motors are tied into a magnetic clutch which 
is automatically activated by a weighing scale 
and electrical device 


Our new general catalog will 
come in handy. Sent free on 
request. Describes the exclu 
sive Reuland “Xpandabie” 
design idea Tells how you 
can benefit by using our free 
Special-Motor Library 


REULAND ELECTRIC COMPANY 


Western Division: Alhambra, California 
Eastern Division: Howell, Michigan 


Distributors in all principal cities 
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SIDE BRAKE 
i 


y= 


To provide greater locking strength, the ' Suitable for all 4” to 
J & J “Vertilok” side brake features a vertical 6” rubber wheels, 
cam action and a specially formed brake ‘ with hard or soft tread; 
shoe which contacts the maximum tire tread 4 Gost Gee eeptacseite 
area. A slight press of the toe and the n° 
wheel is securely locked... or completely inal, een eth, 
released, Provision is made for adjustment of standard 4” x 4” 

the braking action to compensate for wheel top plate. 

or tire wear. Simplicity of design and rugged 

construction assure long, trouble-free life. 


5” and 6” diameter; also 


for Medium Duty Plate Casters: 


— 


Jarvis &) arvis, inc. Cites Tanghet te — 
D 


PALMER, MASSACHUSETTS 
IN CANADA: Jarvis & Jarvis of Canada, 1744 William St., Montreal, Que 
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Sold Through Quality Deolers 


— 





VALVES 


x Accurate, Constant Cylinder 
Speed Control 
x Compact Rugged Design 
+ Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 

used in hundreds of control applications be- 

cause they combine in a short, compact eA 

a tapered fine oe neetse ee cuypeme y 

accurate air or oil flow control and a floating “7 1@ cloned 

retro ball check, which permits full flow in We have designed and =e 

the opposite direction. Retro ball floats in built this Chambon “Router” for our own 

most sensitive position to its seat. requiring . 

only a slight differential pressure to fully special purposes. It has proved so successful, 

ee | -t counties mentee few o> we are now placing it on the market. It does 

pacity in the controlled direction. Metal to cylindrical or flat work, in most metals, at 

metal needle and ball seats insure long 4" 

trouble-free service. Simple, practical “O high speed and with absolute precision. 
land structure eliminates troublesome leak- Yleace ; : ails 

ng. Valve bodies machined from hex brass Please write for full details. 

or aluminum for 2000 psi working pressures; 

Steel and stainless steel for 5000 psi. Made in 

5 female pipe sizes—\%” to %”. ATTRACTIVE 

PRICES . . . IMMEDIATE DELIVERY. 


Write for illustrated circular and prices. 


Pneu -Trol aie ay INC. CHAMBON LIMITED, RIVERSIDE WORKS, STANDISH ROAD, 


HAMMERSMITH, LONDON, W.6., ENGLAND. 
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New Books continued 


drawings. “Preferred” terms are a 


companied by a complete definition CAN YOU USE THESE FEATURES IN 


while other commonly used terms a1 VARIABLE SPEED DRIVES 
listed 


and referred to by an extensive 


stem of eft” Sh AND DIFFERENTIAL 
i list of trade 


cluded is ; names and a 
directory of the members of the As TRANSMISSIONS ? 
sociation 

* Full torque at zero speed 

A Management Guide to * Smoothly adjustable through zero speed 


: * Draw accuracies of .01% 
Electronic Computers * Shockless starts + Fully reversing 


* Output speed ranges from 0-7000 rp 

Wituam D. Bett. Published by ee ee ee from 0-7000 rpm 

: oS, ee F Consider SPECON drives, transmissions and gear boxes 
McGraw-Hill Book Co., 330 W. 42nd . . ; . 
; . 194 ; for your variable speed drive requirements. 

26 C‘CS Oi 03 pp er . . 

St, New York 36. 94x94, 403 py Designed and produced by Stratos, the family of SPECON 
26.50. drives and transmissions is shown in a new free booklet 
In nontechnical language, this book | including capacity charts and output speed regulation 











discusses such questions as: what jobs — 

ire electronic ‘ ita-processing set-ups Write today to: SPECON 
good for? what equipment is nec« 
sary? how do they work? what result 
and what problems will these ma 





Stratos Industrial Products Branch 442, Route 109, West Babylon, N.Y 


Turbo-Expanders and Compressors + Pneumatic Pressure Regulators 


« SPECON Variable Speed Drives and Transmissions 
chines bring? how to choose and in 
5 » differential ¢ g of SPECON 
stall a system? Answers to these ques- | The differential gearin 
mechanical transmissions and electri 
1) 
tions are illustrated with actual cas« cal drives is available where gear boxe 
| ; alone are needed. Special units for 
lstorics = } rogramiing, an specific requirements are a SPECON 
inalvsis of Dow Jone ; stock market specialty — standard sizes up to 75 hp 


’ are also available 
averages shows how they wer pro 
grammed on three prominent systems 


Atoms for Power 





Watter H. Zryn, Sir Joun Cock 
crorr, American Assembly at Arden 
House, Columbia University 

165 pp $1.00 


hese iT bach 4 


pared for the Ameri 
Arden House, Columbi 
by such leaders 


iuthors (Zinn is head « 
fi ynal | ibo ito ( 


(Continued on page 124 








Just loosen the bolts — 
Remove ONLY ONE — 
Pivot the Split-Flange Clamp 
Half, together with the “O 
Ring Flange Head Coupling 


cround the other bolt 


Remove Hose Coupling! 























Write for Catalog 402 


360 No. Fourth Street — Libertyville, Ill 
Branch Offices—Dallas, Texas—Plymouth, Michigan 
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New Cap Fastener 


for 
Unthreaded Rod 





PUSH OR TAP 
--IT’S ASSEMBLED 


on plain round rods, axles, 
studs, rivets, pins, shafts 
a 
Saves cost of threading 
--notching--drilling for 
cotter pins 





S 





Type W PUSHNUT Fasteners are made in one 
piece of heavy gauge tempered spring steel, with 
a special locking action that grips unthreaded rod 
and exerts powerful resistance to removal from 
1/10 to 1/2 ton. On knocked down assemblies they 
are easily applied by tapping with a hammer. In 
factory assembly, readily applied .by air hammer, 
press, or jigs for multiple assembly. 


TYPICAL APPLICATIONS 
= 


{A 
| . 


VU 


HINGE ACTION PIVOT ACTION 
Rivet: Headed on one end, Retainer on bell cranks or 
with PUSHNUT on other levers on integral studs 
Pin: PUSHNUT on each or shafts 


HUB CAP 
WHEEL 
CAPPED ASSEMBLY RETAINER 
Smooth, attractive assem- 
bly of parts not required or Attractive, reliable fasten- 
desired to be held under ing of wheels on axles of 
heavy tension or pressure all kinds of vehicles. 





TYPE W 


PUSHNUT 
FASTENERS 


Low in cost 
Easy, speedy assembly 
Rugged holding power 


Decorative, smooth, 
neat appearance 


Sturdy construction 
-- Will not dent or deform 


@ Always assemble in line 
-- will not cock or misalign 


e Variety of finishes 


@ Sizes for 3/16”, 1/4”, 
3/8” and 7/16” dia. 


Write for free samples, stating type, size and intended application. 


THE PALNUT COMPANY, 65 Glen Road, Mountainside, N. 3. 


in Canada: P. L. Robertson Co., Ltd., Milton, Ont. 





Quick, secure fastening at low cost 
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New Books continued 


rector of the British Atomic Energy 
Research Authority). These are gen 
cral, non-technical discussions of the 
itomic power program and how it 
developed up to the closing months 
of last year. While they contain no 
hot news,” they are of great his 
torical interest. (For an up-to-date 
discussion of the status of atomic 
energy, see PE—April 14, ’58, p. 56) 
Single copies of this 165-pp paper 
bound book are “furnished without 
charge to groups for educational put 


DOS 
i €s 


Rigid Frame Formulas 


\. Krerniocer. Published by Freder- 
ick Ungar Publishing Co., 105 E. 24th 
St., New York 10. 6x 9. 460 pp 
$14.50 

Embraces almost all single span 


pes of rigid frames. Because of the 
pictorial presentation, formulas for 


+, 


bending moments and reactions may 
be used without advanced training in 
structural analysis. Also, the book 
gives a rapid method for computing 
displacements of structures, and thc 
rigid frames can be used as units in 
dealing with cases of more highly in 
determinate structures. 

The present 12th edition encom 
passes the same number of pages and 
frame shapes as the 11th edition 
However, 11 frames have been omitted 
in order to create space for 11 en 
tirely new frame shapes. The former 
can be obtained as special cases of 
the tabulated frames 


Introduction to Heat Transfer— 
Third Edition 


\uBREY I, BROWN AND SALVATORE M. 
Marco. Published by McGraw-Hill 
Book Co., 330 W. 42nd St.. New 


York 36. 63 x 93, 332 pp $6.75 


(his is the third edition of a book 
vhich, because of its clear and funda 
mental treatment of the subject, is 
opular as a college text for third and 
fourth-year engineering students. Au 
thors intersperse fully worked-out ex 
imples with principles and, in addi 
tion, show how the principles can 
applied to the over-all design of 

ral specific pieces of equipment 

lhe new edition has been brought 
(Continued on page 127) 
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DRIVE DISC OUTPUT 
SHAFT 


et 


<= 
F 
F 


\_—= <j — 
EE — 


} 
| OUTPUT DRUM 


W~ 


re + 
—_— | 


FIGURE 3 


——— 


NEW SERVOTRAN VARIABLE SPEED 
DRIVE WORKS ON THIS PRINCIPLE 


1. These are 
lan output 
hown in the 


ft in the 


Humphrey ... 


HUMPHREY PRODUCTS DIV N 
DEPT. P-78 3794 ROSECRANS STREET 
SAN DIEGO, CALIFORNIA 





FOR MPLETE SYSTEMS. SPECIFY HUM 
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This flexible 

me yprene impellet is the heart 

ot labsco’s advanced pump design 

As vanes are depressed by the Cam chamber volume 
is reduced. When vanes are released, they snap back 
into shape, creating an instant suction. Because of this 
Jabsco pumps are se lf priming always ready to go! 
Sim} le ce sign means low initial cost: easy, ine xpensive 


servicing without removing from the installation! 


ONLY SABSCO PUMPS 


OFFER THESE FEATURES! 


Self-priming e Easy service without 
Low cost removal from installation 


Minimum maintenance © Operates clockwise 


; or counter-clockwise 
Only one moving part with equal efficiency 


stainless steel, cast iron and plastic pumps 1n 


range of capacities to mo\ semi-solids 


Let Jabsco recommend the proper pump for your equipment. 


SPU -b feotem 28). | mete). tosh. Bd 
2031 North Lincoln St. + Burbank, California 


Gentlemen: Please send complete industri p information to 
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Proven 


ABSOLUTE PRESSURE 
CONTROLS 





J20 
PRESSURE 
CONTROL 


by UNITED ELECTRIC. 


The Type J20 Absolute Pressure Control with 
its spring loaded, completely evacuated bellows pro 
vides positive switching . . 
pressure variations ° independent ot atmosphe ri 
pressures and temperatures 


in response to source 


Pressure Range Or 5 psia 
Adjustable Range 
Adjustments 


Differential 


Repeat Accuracy 
Switch Ratings 


Switch Types 


Electrical Connections 


Mounting 


Weight 
Size 
Applications 


UNITED ELECTRIC also manufactures a complete 

of temperature and pressure and vacuum control 
. fo exacting pecitfications for imnumerahi 

applications. Special controls, modifications or 

tom-built, are available 

tion engineer today 


consult a UE applica 


Write for J20 Bulletin today 


7 HL United Electric Controls 


COMPANY 


CHOOL STREET WATERTOWN MASS 
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up-to-date with the addition of two 
new chapters: “Fluid Flow in the Con- 


sin Poves nd “Coie ow’ | COMperatures and/or prevent 


Numerical Methods for Heat Con 


duction Problems.” Symbols and mn 


ition have been evsed tase wth BENGEnSation on warm or cold lines 


rican standards and new material 


Nos Bs =~ | How to keep consistent 


has been added to avoid the familia: 
difficulties because of a confusion in 
fundamental Further, a new 


section shows how principles of heat 





! 


transfer a plied to design of liquid 


and air-cooled power transformers 


Mechanical Engineering 
Laburatory 


C. W. Messersmirn, C. F. WarNER 
and R. A. Ousen. Published by John 
Wiley & Son Inc., NYC 114x84 
~~ 


RUBATEX 


*\ €8Livuiag 
’ 
VBING INSULATION 


Positiv 

sitive Insulation tor Warm or Cola 1 , 
T wid Line Pipi 
Rubatex Tubing can be Pine 


di ining 


Aids to Efficient Machine 
Design in Welded Steel 


Publish by Lincoln Elect ( “i 7 
levelat 84x11, 48 7 RUBATEX Closed Cel 


lular Tubing Insulation 


Complete data, applica- 


tions and specifications on 


specially developed tub- 
ing for OEM, comme: 


cial, industrial and resi- 


ontinue d Oo 


dential heating an: 





cooling lines, chilled watel 
and other cold lines where 
service conditions are 


moderate. 


RUBATEX DIVISION, Dept. PD-14 
GREAT AMERICAN INDUSTRIES, INC. 
4 Bedford, Virginia 


i 
3 Attach to your let- 
Ro ee \* « terhead and mail 
g oa Sn | this coupon for your 
; copy of new Ruba- 
| tex Tubing Bulletin 


today! 


MAN 
gene Fae, 


5» 


_—_ . © 


- 
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Milsco Contour Seat 
with Body-Form Design Increases 
Drivers Stamina. Efficiency 


, 


Step up the man-hour factor 
of your equipment with job-fitted 
Milsco Contour cushion seating 
3ody-Form” design is a Milsco 
exclusive, the result of many years 
experience, research, design and 
manufacture of heavy duty 
seating for all types of mobile 
equipment. Write us about your 
seating problem 


Sold only to Original 
Equipment Manufacturers 


America's 
Leading 
Contour 
Seat 2756 N. 33rd St. 
ESTABLISHED 1924 Milwaukee, Wis. 


Designers 
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NEW MODEL 949T 
MANUAL SHUT-OFF VALVE 


...for superior valve leakage 
control by Circle Seal 


easier operation 

with threads out of 

fluid stream, reduced 
operating torque...increased 
handle finger or detent depth 
and flow passages...for 

high or low pressure 

gas service...rated 

at 0-5000 psi 


COMPLETE ENGINEERING DATA AVAILABLE 
CIRCLE SEAL PRODUCTS COMPANY, INC. 
2181 EAST FOOTHILL BOULEVARD 
PASADENA, CALIFORNIA 

© See Our Catalog in Sweet’s Product Design File 
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py HEAVY-DUTY DC-TO-AC 
CONVERSION UNITS 


Rated for continuous duty: constant input) 


r 


Frequency Regulation: 7.5% at 
0.8 PF (no load to full load). 


Output: 115 volts a-c, 300 to 
1500 volt-amps 
input: 12, 32, 115, or 230 


‘ Rugged Construction: vibra 
volts d-c 


tion-resistant bearing mount- 
Output Frequency: 


ings; welded-on steel base; 
60, 80 cycles 


dripproof enclosure; heavy- 
duty ball bearings. 


PREE Gadi co cnn a 


BULLETIN GENERAL G& ELECTRIC 


wY 


Voltage Regulation: 20°) (with 


CIRCLE 191 READER SERVICE CARD 


PRODUCT ENGINEERING * July 21, 1958 





New Books continued 


mn *Ot0 we vee 
mh tae 
e the 
| > } ] +) ] y 
ed, if must ed with disc 
mpares weld steel structures 
} ra ist iron which, ol 
exaggerates the advantages for 


Also see PI Mar °57, 
comparis 
his manual lin 


OS eer 
—~ aw 


Gas Dynamics 

Avi Butent CamBet AND Burcess H 
JENNINGS. Published by McGraw-Hill 
Book Cx : 42nd St., New 


NOW, A STANDARD LINE OF 





DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production 
machinery designers who use Dufl-Norton worn 
positioning of loads weighing as much as several hut 
25 years of experience and hundreds of custom de 
engineers have produced a standard line of eight jacks ran 
100 tons in capacity which will meet almost any re 
jacks are used in an arrangement, added economy 
raising unevenly distributed loads, since all models now 
raise which permits jacks of varying Capacities to ope! 
Worm gear jacks are purely mechanical devices 
heavy loads in position indefinitely without any cree] 
components of machinery or equipment, they can rai 
apply pressure or resist impact. Worm gear jacks car 


Lap Flange Specifications 24 


raises up to 24 inches, and they will provide exactly the sar 
in Easy Steps years without adjustment 
—— rere Thousands of these jacks are in use on feeding 
ayn ti welding positioners, pipe cut-off and threading machine 
ts’ Ass li Oe? BY ment, aircraft jigs, loading platforms, rolling mills, 
and numerous other types of equipment. If you 
problem, write for complete information, requesting 


which includes drawings and full specifications 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 3O, Pennsylvania 
COFFING HOIST DIVISION -: Danville, Illinois 


DUFF-NORTON JACKS a > COFFING HOISTS 
Ratchet, Screw, DUFF -NORTON Ratchet Lever 


(Continued on page 141) Hydraulic, Worm Gear Spur Gear, Electric 
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With this 


almost any product is 


“SITTING PRETTY” 
i) ay] ee 


Wasland Duran 


of AN» 


vinyl finish 


MASLAND DURAN CLAD 

back and seat on chair by 

AMERICAN SEATING CO. 
Grand Rapids, Mich. 


Cases, housings, cabinets, components . . . and, in fact, just 
about any manufactured item, is more colorful and salable 
with Masland Duran Clad. This colorful vinyl can be per- 
manently laminated to metal . . . formed or stamped on 
your present equipment . . . and crimped, bent, shaped or 
drilled without impairing its textured finish. Cleans with 
soap and water. Send coupon for samples and information. 


industrial Products Division 


THE MASLAND DURALEATHER CO. 
Dept. PE, Philadelphia 34, Pa. 


THE MASLAND DURALEATHER CO., Dept. PE 
Amber and Willard Sts., Philadelphia 34, Pa. 


Please send folder and ples of Masland Duran Clad: 
NAME TITLE 
COMPANY 

STREET 











ZONE STATE 
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ASH-ACME 


for product di sign engineers 


mecting pressure control needs 


everywhere 


Type FR 
Back 
Pressure 
Valve 


et 


a 
CASH-ACME SPECIAL BY-PASS 


VALVE HELPS Al® FORCE LICK 
ICE PROBLEM IN ARCTIC 


The greatest potential “saboteur” at Strategic Air Force 
Command bases in the Arctic is ICE. That’s why mobile 
de-icers are as highly prized as radar 

7 


de-icing equipment 


In perfecting modern d 


air force 
st from Cash-Acme 
ordinary valves and liquids are com- 
e at 65° below zero, new methods 

£ ith the help of Cash-Acme 
ype FR)—specially modified for 

job— a unique Sprayer was 


g ethylene glycol 


4 nn r q ra 
eda valuable as 


y nozzles to thaw out iced-ur 
et bombers and interceptor 
ready for in take-off 


TYPE FR BACK PRESSURE VALVE 


Ready for tough, exacting jobs anywhere. Automatically controls 


-desired maximum pressure by maintaining a determined inlet 
» pressure at valve and relieving into a low pressure line. Readily 


usable for all liquids and gases. Slight modifications make it 
useful as a differential pressure regulator. For Answers to Pres- 
sure Control Problems in Your Product. 


Contact 


A.W. CASH VALVE MFG. CORP. 
666 East Wabash Ave., Decatur, Ill. 
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New books continued 


mate! i] to be used in the vessel, gas 


ket, bolts and flange, and a copy of 
this manual—and away vou go 
he pages are taken up with graphs, 
efinitions of terms and a step-by-step 
g1 for using the graphs. This 
th k of chemical-industry design 
who. tired of doing thi ob 
the hard way, spent some three ITS 
g a graphical method of follow 
t ASME code 
High Temperature Wear 
Evaluation Techniques 
and Data 
Rorert J. Benzin Available from 
Office of Technical Services, Dept. of 
Commerce, Washington 25, D. C 
5 ] > cents 
A il description is given of 
modificati required to increase op- 
erating temperature potent il of fol 
f lubricant testers: Shell 
f ball wear tester used for evaluat 
tv of fluids; Shell roll teste 
xamine effects of mechanical 
1 grease consistenc earing 
eTea teste \ ition 
f g} | and high-tempc iture 
of ses; and hydraulic 
fluid mp stand for determination of 
dynamic effects of circulation on shear 


stability of fluids. The British LAF 


g machine, recently acquired for 
n of the anti-scuffing prop 
f lubricants, is described 

I t lata obtained with th 

| tester are reported for Speci 
MIL-O-56-6 hvdrauli fluid 
\IIL-L-7808 turbine engine oil 

\\ ir data for various expermen 
t luids a npared with wear pat 

t eCI n material 
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New Designs 


in Motors from 
HOLTZER-CABOT 
— 2 


VARIABLE SPEED SUB- 
FRACTIONAL DC MOTOR 


This new motor — Model RBD-25 
— is available in two standard 
units: RBD-2505 with a rating of 
0.5 oz. inches; and RBD-2510, 
rating 01.0 oz. inches. Both oper- 
ate at speeds up to 1800 RPM 
with input of 24 to 115 V.D.C. 
This is a shunt wound motor and 
speed can be varied by changing 
armature voltage. 


SYSTEMS DEVELOPMENT 
MOTOR KIT 


Designed primarily for research 
laboratories and engineering 
departments, this kit makes it 
possible to determine the prop- 
er servo, torque or synchronous 
motor required for instrumenta- 
tion and automation applications. 
Eliminates the need for purchas- 
ing sample motors for testing. 
Contains all the necessary motors 
and components to assemble - 
with bench tools only —32 dif- 
ferent motors. 


For more information, write, 
or use Readers’ Service Cord 


HOLTZER-CABOT 





























2-SPEED REVERSIBLE SUB- 
FRACTIONAL AC MOTOR 


Model RBC-2514. Available with 
basic speeds of 1800 RPM and 
3600 RPM and with standard 
gear reductions from 3:1 to 
3600:1. Basic torque ratings for 
continuous duty at 115 volts, 60- 
cycles; 3600 RPM synchronous 
range from 0.15 to 0.5 oz. inches. 





Sales — Service Representotives in Principal 


Cities throughout the World 


MOTOR DIVISION 


NATIONAL PNEUMATIC CO., INC. 


125 Amory Street, Boston, Massachusetts 


Designers and manufacturers of mechanical, pneumatic, hydraulic, 


electric and electronic equipment and systems 


+ July 21, 1958 
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@ Because thev re fully machined to 


FORD combustion chambers are fully machined 
form size, combustion chambers in 


for more efficient fuel use ... longer engine life new Food Seger Heavy Duty 


provide each cylinder with an « 


engi 
i 
volume of fuel-air mixture. This enal 
the Ford engine to devel yp greater p 
from every drop of fuel 

Machining also 
deposits that 
ful pre-ignition « 
most efficient engi: 


il of the many er 


— — é lvan es vou ll fir nd in Fi d's full line 
“a ~“ . @ ind V-8 sero engines 


ranging in displacement from 134 t 
cubic inches. Included are two m 
diesels—the ord 220-cu. in. Diesel 


Another reason why the Ford 330-cu. in. Diesel. Most mod 


, ar vailable as engine assemblies 
FORD . plete po units, foot- or skid 
Super Heavy Duty YOUR JOB IS WELL-POWERED 
; WHEN IT'S FORD-POWERED 
INDUSTRIAL ENGINES i 


cut costs 
INDUSTRIAL ENGINES 


Write or phone today for complete information: INDUSTRIAL ENGINE DEPARTMENT 
FORD Division of FORD MOTOR COMPANY, P. 0. BOX 598, DEARBORN, MICHIGAN 
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REDUCE costs... First choice of the rocket 
INCREASE product quality... ood missile industry... 


Three superiative Marsh products 

are widely used and approved by 

DRIV-LOK eIiINS the aircraft and missile industry: 
MARSH Pressure Gauges... 


- A dril because they combine the most advar 
Type E Fast installation lt Ae rill features ever found in pressure, vacuur 
7 Handle a hole and drive it in compound gauges. There is a Marsh 
for valve Greater holding power for every conceivable application 
. once installed they 


stay in > MARSH Needle Throttling Vaives ... 


: pecau -y are guaranteed to give m 
Solid body . . . greater because they are guaranteed to give 1 


meter regulation at HIGH pressure 
t th tt - 
strength, better ap pressure up to 10,000 psi—and any temper- 
pearance ) 


ature up to 500° I 

DRIV-LOK Grooved Fasteners have 

been proven in thousands of ap- MARSH Dial Thermometers... 
plications . . . are saving time 
and labor wherever they're used. 
8 standard types — many spe- 
cials. Wide variety of materials. 
Prompt deliveries, competitive 


prices. Write us, giving the na- All Marsh products available with AND threads 
ture of your fastening applica- 


tion. We'll recommend and send 
ba U.-.-+ samples. No obligation, of course. ont 
v Pulley Write for complete Driv-Lok 
to shaft Catalog 


Dp mp ' Vv = L  e ) 4 SALES CORPORATION MARSH INSTRUMENT CO, Soles Affilicte of Jas. P. Marsh Corp. Dept. 39, Skokie, Ill. 


Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 
Conada. Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 


because they offer the precision and accu- 
racy a precision industry demands. M 
complete line; wide temperature ranges, dia 
sizes, patterns, finishes 


723 Park Avenue © Sycamore, Illinois 
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Current 
Reprints 





Selected articles in recent issues 
have been reprinted in convenient 
form for filing. As long as the supply 
lasts, readers in US and Canada can 
secure one copy of any of these re- 
prints without charge, by using one 
f the Reader Service Cards bound 
inside the back cover. Note that the 
ird must be used within 60 days of 
publication date. If more than one 
opy is needed, see price list at end 
if this listing 

While the supply lasts, single copies 
f the following reprints are obtain 
ble by using the Reader Service Card 


Time- Gaptncoment Records 
Mechan I l 
nplest wav to get T-D ( 


Circle No. E. 34 


Heavy Metal 
He g 


' 
( ircle No. I 33 


Stresses in Adhesive Joints 
H 
| 64 


Circle No. EF 32 


Designing with Cantilever Springs 
] it ; 7 @ ; ‘ 


Circle No. E 31 


Design for Automatic Production 
| , : ' ' 


( cle No. I 30 


Electrical Control Enclosures 

Guide f nt ind protecting 

tandard June 23 
Circle No. E 29 


Shaftless AC Motors 
New OOk if I i-t | pacCkKag 
| 5 Circle No. EF. 28 


Lubricating Instrument Ball Bearings 

Guide to 42 modern ind grea 

Properties and performance charts. June 
+8, p. ¢ Circle No. E 27 


Sandwich-panel Adhesives 

Th 14 most wid pe hed adh 

May 26, ’58, p. 5¢ 
Circle No. 26 


(Continued on page 125) 


vith mpal n ta 
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® Fuel 


reanenugy 


P.O. Box 10398 « Fort Worth tenes (/, 


Branch Plants: Los Angeles. Fort Wayne Vee. 


In Canada: Stratoflex of Canada, Inc 











for every requirement 


SreMnowEn 
HOSE & FITTINGS 


Lines © Hydraulic Systems 


e LP-Gas Lines ® Air Brakes 
® Lubrication Systems ® Water 


¢ Coolants © Refrigerants 


Made in a wide variety of 
sizes and types for hundreds 
of commercial and industt 
uses, Stratoflex detachabl 
and reusable fittings 
plify maintenance and 
assure leak-proof conne 
tions under extreme tet 
perature variations. Strato 
flex hose provides th 
flexibility, small bend radi 
and durability essential fo 


dependable servic 


For detailed information, write for 


industrial catalog 





SALES OFFICES 
Atlanta, Chicago 
Dayton, Detroit 
Houston, Kansas 
City, Los Angeles 

New York 
Pittsburgh 

Sen Francisco 

Seattle, Toronto 
Tulsa 
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HOT PROBLEMS 


with 








VULCAN 
VERSATILITY 





IN FINNED 
STRIP HEATERS WHY ALUMINUM DIE CASTINGS? 


Pressure controller cases, which must carry pressure in 


certain areas and be dust tight overall can be made in two 
Vulcan Finned Strip Elements 


provide ideal heat for blower or more component parts—each part is an integral piece. 
type electric unit heaters, duct 
heating, unit convection heating, 
@s oven or space heaters in 
dryers, pump rooms, etc. 


oon * 


‘ P Researcn 
You have a wide choice of ’ ; 
standard sizes — from 10%" to 


2%", watees tom 300 t l= te ‘YW DIE CASTING COMPANY én 
) a 


5250 or higher; veltioge — 120, a 2228 NO.ELSTON AVE, CHICAGO I4.1LL S#OMUT 


240 o higher; steel, for sheath <0, EES Cocece seceeeeeeeeeenaes seeee eeeseeeeeseeeee 


temperatures to 750°F; Chrom- CIRCLE 201 READER SERVICE CARD 
alloy for temperatures to 1250°F; 


rugged non-oxidizing terminal 

posts. 

When your hot problem cals IT TAKES TWO 
far unusual specifications, you 


get a speedy solution through DISPLAY ADVERTISING 


Vulcan Versatility in engineering 


and production. Standard or 2 ® Arouses Interest 
special, Vulcan is ready to supply Fi 


PARTIC PANT 














: ® Creates Preference 
your complete needs in low-cost 


efficient heating units — finned, 


DIRECT MAIL 
cartridge, strip, tubular, immer- 


sion, band and ring heaters. Send ® Gets Personal Attention 


coupon for catalog and prices. ® Triggers Action 


j ae >> After your prospect has been convinced by DISPLAY ADVERTISING, he still must take one 
Qt 1X NSD giant step. He must act. A personalized mailing piece direct to his desk, in conjunction 
Aa Se ) 





with a display campaign, is a powerful action getter 





McGraw-Hill has a Direct Mail Division ready to serve you with over 150 speciclized lists 
Cartridge * Strip « Tubular « Immersion Electric the Industrial field 
Heaters . Soldering and Branding Irons in he Cncutnres Nate. 
Solder and Glue Pots To get your copy of our free INDUSTRIAL DIRECT MAIL CATALOGUE (1954) containing 
complete, detailed information about our services, fill in the coupon below and mail 
VULCAN ELECTRIC COMPANY it to McGraw-Hill. 
Danvers 18, Moss. Do it now! The best advertising programs are planned well in advance. 
Please send me your catalog and price informa- 
tion on Vulcon Electric Heaters. | om especially Direct Mail Division, 
interested in (check) 
McGraw-Hill Publishing Co., Inc. 
‘ 330 West 42nd St., NW. Y. 36, WN. Y. 
Tubular ) Finned 

: Please forward my free copy of the McGraw-Hill 

trial Direct Mail Catalogue.” 


¢ 


Immersion (1) Cartridge 


Other 


Name 





Nome & Title 


Company— 





Componay ———___ 


~ = mead 
Street & No. — Mc GRAW-HILL Address 
0 


Gu bte. . IRECT PAIL LIST SERVICE . J 
ity —— —— 
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Curreat Reprints continued 
Coriolis Acceleration 
D 


with equat is he 


omp its. May 2 
Circle No. 


Semiconductor Rectifiers 
C irison of | rman 
Ma 


( ircle No 


Midget Batteries 
c ’ 

( tag d i I 
ta 


Circle Ne 


QUANTITY PRICES 


| I ing] shipn 


I 


Tl ! 
pins Vh 
on! n request fi 
Mak h pa 
ENGINEERING 
to R ler Service 
ENGINEERING 
St., New York 3 


ind ana 
PRODUC 


PRODUCT 
West 4 


+ 


-~he 





Index to Volume 29 
Now Ready 
A ] p nrint 


4 
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HIGHLY RESISTANT 
TO CORROSION @ 


ACCURATE 
REGULATION 
OF PRESSURE 


HYDRAULIC 
DASHPOT DAMPENS 
VALVE ACTION a 


LOW COST... 
Plus 
LONG, TROUBLE-FREE SERVICE 


@ The NEW Norgren Water Pressure Regulators provide 
accurate regulation of pressure even with widely fluc- 
tuating line pressure and rapidly varying flow. Line 
pressures up to 400 psi are reduced to working pres- 
sures up to 250 psi. 

All parts in contact with water are designed to give 
maximum protection against corrosion, 


@ For 4", 38”, 42", %4" and 1” pipe sizes. 
For complete information, call your nearby Norgren Representative listed in your 


telephone directory . . . or WRITE FACTORY FOR DESCRIPTIVE FORM 910 


If tis Norgren... Iti Dependable. 
C. A. NORGREN CO. 


3428 SOUTH ELATI STREET ENGLEWOOD, COLORADO 
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SAVE with 


Many Leading 
Janufacturers Do! 


Allis-Chalmers Manufacturing Company, Caterpillar 
Tractor Company, Clark Equipment Company, Tow- 
motor Corporation, Yale and Towne Manufacturing 
Company... these are just a few of the many out- 
standing manufacturers who have saved important time 
ind money with ‘‘Porter-made”’ special sections. Free 
yourself from the limitations of standard sizes and grades. 
Assure yourself of strength, contour, tolerances and 
analyses with 


Special Bar or Structural Sections 
produced to your precise analyses and specifications. 


Engineered to meet your requirements, Special Sections 
are available in hot rolled, carbon or many alloy grades 
of steel; from one and a half to forty pounds per foot. 


For technical bulletin giving complete information write 
Dept. DB, Connors Steel Division, H. K. Porter Com- 
pany, Inc., P. O. Box 2562, Birmingham, Alabama. 


“Service and Quality”’ 


H.K. PORTER COMPANY, INC. 


CONNORS STEEL DIVISION 


136 CIRCLE 203 READER SERVICE CARD 















index of 





PRODUCTS 
ADVERTISED 


In This Issue 


After + 


rlaastfe ) n 
TAILED INFORMAT 


CARD 


Accumulators 

Actuators 
Mechanical 

Adhesives 

Air Motors (see 
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Ri er Parts 2nd Cove 107 
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Seating Work Equipment 128 
Servomechanism Components 131 
Shapes, Roll Formed 16, 136 
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Metal 43, 46-47 
Plastic 104, 114 
S one Rubber 25-26 
Silicones 25-26 
Slides 93 
Solenoids 119 
Special Shapes & Sections 16, 136 
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Special Cold Headed Parts 
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Springs 52 
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Custom 
CORD SETS 


MADE BY ENGINEERS FOR ENGINEERS 


No "time off" expected for good 
behavior. CORNISH designs 
BLUE CHIP Cord sets to your 
special requirements, produces 
them with a KNOW-HOW that 


nsures trusty service on America s 


finest electrical equipment and 
appliances. No charge for con 
sultation 

Don't take chances... CORNISH ‘em! 


All Cord Sets available in 


COLOR 


; WIRE COMPANY, wc. 4 


to match your appliances, 


both in Rubber and in Plastic 


New York 7, N. Y. 
CORDS AND CORD SETS FOR HOME, FARM AND INDUSTRY 


REPRESENTATIVES 


@ CHAR TTE ecu 
DENVER @ DETR 

@ MINNEAPOLIS @ PHILADE 
LOUIS @ SAN FRANC 


‘ ed 
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Striking cost reductions in bearing applications ; 
in many mechanical products are made possible by / 
the use of Bunting Sintered Powdered Metal } 
Bearings and parts. / 

/ 


Bunting engineering counsel can guide you in ! 
the selection of designs and alloys that will 
provide bearings of exactly the type, 


design and material that will 





fully meet both cost and 
functional requirements, whether 
the material be Cast Bronze 


or Sintered Metal. 





A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command, comprehensive 


data and facts based on wide experience in the 


designing and use of Cast Bronze and Sintered 


Powdered Metal Bearings and parts. 


Write for catalogs and 
your copy of the new 
24 page Bunting 
Engineering handbook 
of Sintered Powdered 
products and their 
composition, 
manufacture and 
application. 





Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio «+ Branches in Principal Cities 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 137 





o 
Steel 
Alloy 12-13, 30-31, 40-41, 46-47 
Carbon 40.4] 
Stainless 40-41, 43 
Strip, Metallic 43 
Structural Forms & Shapes 136 
Switches 38, 119 
T 
Tapes 104 
Thermostats 126 
Timers 10, 36, 116 
Transmissions 123 
Tubing 
Flexible Metal 33, 118 
Plastic 104, 114 
Rubber 127 
Vv 
Valves 
Air 1, 6, 122, 128, 13 132 
Control 6, 50, 122 
Hydraulic 6, 42, 99, 122, 13 132 
Solenoid ] 6 
Ww 
Weldments 109 
Wire 140 
Wiring Devices 137 
z 
Zinc Coated Sheets 46-47 
EMPLOYMENT 
> + L 
OPPORTUNITIES 
1 N 
DISPLAYED RATE 
e advertising rate is $31.20 per inch for 
advertising appearing on other than 
basis Frequency rates quoted 
lest 
UNDISPLAYED RATE 
$2.10 per line, minimum 3 lines sition 
Wanted ads in this style % the above 
te I figure advance payment unt 6 
ge words to a r 








PRODUCTION ENGINEER 


- « « With a Growth Company 
M. E. Degree, 10-15 years experience. 
Familiar with design and manufacture of 
electro-mechanical machines and equip- 
ment. 

P-8397, Prod 


Adv. Div., P.O Box 12 N.Y. 3¢ N.Y 











Don’t forget the 
BOX NUMBER 


When answering the classified adver- 
tisements in this magazine don’t forget 
to put the box number on your envelope. 
It's our only means of identifying the 


advertisement you are answering. 
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INDEX TO ADVERTISERS 


This inder i# publis 
PRODUCT 
a 
Acme Chain Corp 98 
Aeroquip Corp 101 
Allen-Bradley Co 51 
American Metal Hose Div., 

American Brass Co 33 
Anchor Coupling Co., Inc 123 
Angier Adhesives Div., 

Interchemica!l Corp 92 
Associated Spring Corp 52 
B 

Baider Electric Cx Electric Motor 

Div 
Barksdale Valves 6 
Bruning Co., Inc., Charles 15 
Bunting Brass & Bronze Co 138 

Cc 
Cash Valve Mfg. Corp., A. W 130 
Central Foundry Div., General Motors 

Corp 12-13 
Chambon, Ltd. 122 
Chicago Molded Products Corp 53 
Chicago Rawhide Mfg. Co 2nd Cover 
Chiksan Co., Subs., Food Machinery & 

Chemical Corp 117 
Circle Seal Products Co., Inc 128 
Commercial Shearing & Stamping Co 56 
Cone-Drive Gears Div., Michigan Tool 

Cc 34 
Connors Stee! Div., H. K. Porter C 

Inc 136 
Consolidated Molded Products Corp 94 
Cornish Wire Co 137 
Cramer Controls Corp 36 
Cutler-Hammer, inc 10 

D 
De Laval Steam Turbine Co 49 
Denison Engineering Div., Subs 

American Brake Shoe Co 42 

Double A Products Co 99 


Dow Corning Corr 25-26 


Driv-Lok Sales Corp 132 
Duff-Norton Co. 129 
Dynamatic Div., Eaton Mfg. Co 32 
E 
Eagle Signal Corrs industrial Timers 
Div 116 
Elastic Stop Nut Corp. of America 81 
Ex-Cell-O Corp 14 
F 
Fairbanks, Morse & Co., Pump Div 45 
Federal Die Casting Cc 134 
Federated Metals Div American 
Smelting & Refining C 29 
Foote Bros. Gear & Machine Corp 102 
Ford Motor Co Industrial Engine 
Dept 132 
Fulton Syiphon Div Robertshaw 
Fulton Controls Co 120 
G 
Gast Mfg. Corp. 108 
Gear Specialties, Inc 4 
General Electric Co., Apparatus Dept. 128 
General Electric Co., Miniature Lamp 
Dept. 106 
General Industries Co. 112 
Gits Bros. Mfg. Co 35 
Goodrich Co., A F. 57 
Grant Pulley & Hardware Corp 93 
Great Lakes Steel Corp., Div., National 
Steel Corp 30-31 


b 






hed aa a convenie t d Et is taken t 
PNGINEERINE “ ’ ns ’ 
H 
Howard Industries, Inc 58 
Humphrey, inc 125 
I 
International Nickel C« Inc 2 
J 
Jabsco Pump Co 126 
Jarvis & Jarvis, In 122 

Jones & Laughlin Stee! Corr Stainless 
Steel Div 140 
K 
Kraiss! Co 110 
L 
Lamb Electr Cc 95 
Link-Belt Co ll 
M 
McGill Mfg. Co., In 55 
McLouth Steel Corp 43 
Mahon Co., R. C 109 
Marsh Instrument Cx 132 
Masland Duraleather C The 1x 
Master Electric Co ird Cover 
Meehanite Metal Corp 110-111 
Metals & Controls Corp., General Plate 
Div 49 
Metals & Controls Corp Spencer 
Thermostat Div 38 
Michigan Tool Co 
Cone-Drive Gears Div 34 
Milier Fluid Power Div Flick-Reedy 
Corp 3 
Milsco Mfg. Co 128 
Moline Malleable tron C 113 
Mueller Brass 8.9 
N 
National Acme Cx 119 
National Pneumatic Co., Holtzer 
Cabot Motor Div 131 
National Seal Div Federal-Mogul 
Bower Bearings, Inc 44 
National Vulcanized Fibre Co 114 
Nicholson & Co., W. H 50 
Norgren Co., C. A 13 
° 
Ohio Rubber C 107 
Orange Roller Bear ng Cé ir a4 
Pp 
Painut Co 124 
Penn Metal Co., Inc 103 
Pennsylvania Flexible Meta! Tubing 
Co., Inc. 118 
Pneu-Trol Devices, Inc 122 
Porter Co., Inc., H. K., 

Connors Steel Div 136 
Protective Closures Co., Ir 91 
R 

Recordak Corp., Subs Eastman 
Kodak Co 97 
Republic Steel Corp 46-47 
Reuland Electric Co 121 
Rockford Clutch Div., Borg-Warner 
Corp. 100 
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Ross Operating Vaive Cc 


Rubatex Div eat American Indus 
tries, Ine 
Shell Oil Ce 
Stratofiex, in 
Stratos Div dustrial Products 
Branch, Fairchild Engine & Airpia 
Corp 
T 
Timken Roller Bearing at 
Tinnerman Pr jucts, Ir 
Tomkin johns 
U 
United Elect nt s < 
U. S. Gasket ¢ Subs.. Gar k P k 
ng Cc 
U.S. Rubber C¢ M : it G is 
Div 
United States Stee! Cory l ; 
Vv 
Veede R + 
Vu an Electr 
Watlow Elect Mfg. ¢ 
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ADVERTISING SALES STAFF 
Atlanta 3 “. HLM 
Have I hoor 
Boston 16 MM. A.D 
Park > t H 
Chicago 1! M W este 4 
naget 4 J M ' t Ww 
I Ande .o™M " 
Cleveland 13 4 
! } } 
Dallas | c. 9 
; ( St. | 
Denver 2 wt 
. Mile H Aly 
Detroit 26 rt } 
W 
los Angeles 17 ! 0 
W . 
New York 36 BK. A ce. 4 
KR. G. ¥ Fifth A oO 
Philadelphia 3 D. Jone K. 5. BW 
: ' Gi ' ‘ i 
Pittsburgh 22 F. Leve " 
Bldg Atle 
St. Lovis 8 t wf ) 
= ‘ ' , ' 
San Francisco 4 Ww. C. Wool 
< D 
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Quality 
products 
start with 


«Jal 


stainless | 
Steel WIE ooscemene 


ven from stainless steel wire 


<_) fifi 


Many types of screws are more 
economically formed by cold heading 





Many types of products are fabricated from 
stainless steel wire. We suggest you consider 
jones & Laughlin Stainless Steel Wire where 
ease of forming or special corrosion or heat 
resisting properties are required. 

For your particular application or production 
problem, we offer the services of our stainless 
steel specialists. A letter or call will receive 
prompt attention. 


Various shapes made with J & L slide forming wire 


- 


ADI OV EY OUTST SOU Li wey Ais) 
Wire today for your copy of J & L's ‘A : 
new Stainless Steel Wire Manual. : ’ [ 
~f 331), BAR* WIRE® SHEET® STRIP 


Jones & Laughlin Steel Corporation - STAINLESS STEEL DIVISION « Box 4606, Detroit 34 
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Get 
Complete 
Information 
Promptly... 


Use These 
Convenient, 


Time-Saving 
Cards 
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PRODUCT ENGINEERING— 
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SUBSCRIPTION 





Get 
Complete 
information 
Promptly... 
Use These 
Convenient, 
Time-Saving 
Cards 


An Opportunity 
To Get 

More Information 
Quickly, 


Conveniently 





~ YOU PICK THE FIGURES 
_ THEN FIGURE ON MASTER 





NISTSISTSISTS 


Regular and Specialized 
Package Drives— 


1/8 THRU 400 H.-P. 


Your drive requirements are peculiarly your own—and you 


want ultimum performance, not compromise. So it’s only good 
sense to talk over all drive requirements here at Master, where 
you can literally write your own ticket while choosing from 
the widest selection in the nation. 


If one of our standard motors (% thru 400 H.P.) doesn’t fill 
the bill, you'll find that all specialized Master components are 
engineered to form a combination of units in one streamlined, 
compact package of efficiency. And that’s whether you need 
something special in gear reduction — electric or dynamic 
brakes — variable speed operation — fluid drive or special 
mountings! 

Three more things you can figure on! All the engineering 
help you want — quality control as you’d want it — honest 
deliveries. When can we get together ? 


Motor Ratings ', thru 400 H.P. All phases, voltages Speeds 
and trequencie 
Motor Types rrel cage, slip ring, synchronous Installation 


induction, capacitor 
F Power Drive 

Features 

Construction t osed, explosion-proof, fan- 


h-proot, special purpose 


THE ELECTRIC COMPANY “s-- 


pivision OF RELIANCE -Excincewine co * 





THE ARTER GRINDING MACHINE CO. mounts 
the spindles of its new surface grinder on 
four “00” Timken bearings to achieve and 


maintain maximum accuracy. 


New precision grinder costs less to make, gives 
smoother spindle operation with TIMKEN’ bearings 


O get the smooth spindle opera- 
yew. required for the extreme pre- 
cision of their new surface grinder, 
The Arter Grinding Machine Com 
pany mounted the work spindle and 
the wheel spindle on four “00” 
Timken’ tapered roller bearings .The 
extremely low run-out tolerances of 
limken"00” bearings—75millionths 
of an inch—make possible the closest 
machining tolerances ever achieved 
And by using two Timken precision 
bearings on the spindle, Arter got 
greater capacity in less space—cut 
manufacturing Costs over earlier 
spindles used 

Timken “OO” 
not only deliver highest precision, 
but like all 


take both radial and thrust loads in 


precision bearings 
Timken bearings, they 


any combination. And full line con- 


tact between Timken bearing rollers 


and races gives them extra load-car 


Shafts are held rigid 
j 


rying Capacity 
accuracy is maintained — gear life 
Timken bearings run 


smoothly because they practically, 


Thev're de- 


increased 
eliminate triction 
signed by geometric law to have true 
rolling motion and precision manu 
factured to live up to their design 
Normally last the life of a machine 
they re in 

The Timken Company developed 
00” bearings to meet the demands of 
today’s new precision machine tools 
lo produce these bearings, the Timken 
Company perfected measuring devices 
of unprecedented precision and de 
veloped new manufacturing tech 
niques. The 00” bearing hasachieved 
twice the precision of any previous 
limken bearing 


W hatever machines you buy or build 


make sure vour bearings are the best 
Look tor the trade-mark “Timken 
on every bearing and be sure of maxi 
mum lite,dependability.,and minimum 
Timken Rolle: 


Bearing Company, Canton 6, Ohio 


maintenance The 
Canadian plant: St. Thomas, Ontario 


Cable address LiIMROSCO 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





